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say, we are indebted to Dr. James M. Baty. I 


this subject. 

to welcome you here. The first pa- 
Dr. Warren E. Wheeler, of the Massachu- 
General Hospital, on “The Use of the Keto- 
in Chronic Pyuria.” Dr. Wheeler. 


E. Wien: Mr. Chairman, Ladies, 
1 I should like to turn your considera- 
ew 
children. Chronic infection of the 
infrequently persists after 3 acute stage 
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elitis has passed. 
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the pediatrician. It is toward this group of cases 
that the following remarks con a new and 
a tly of treatment will be di- 


THE USE OF THE KETOGENIC DIET IN 
CHRONIC PYURIA* 


BY JOHN M. 

application of chance observation has 

led to the discovery of many of our most 
valuable therapeutic measures. Among the 
most recent examples of this has been the de- 
velopment of a method for sterilizing the in- 
fected urinary tract, which appears to be far 
superior to those formerly in use. Several years 
ago, Helmholz observed that a specimen of urine 
from an epileptic patient who was being treated 
on a ketogenic diet remained perfectly clear after 
standing in the laboratory for a week. Subse- 
quent bacteriologic investigation showed that 
organisms of the colon-typhoid group were 
markedly inhibited in their growth by such 
urines, and that many samples were actually 
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bactericidal. This action was much less marked 
for staphylococcus and streptococcus than for 
Bacillus coli. These findings led to the trial 
of the ketogenic diet in the treatment of urinary 
infections, and in 1931 Clark* reported two 
cases so treated in adults, and Helmholz’® re- 
ported two cases in children with infection su- 
perimposed upon congenital anomalies of the 
urinary tract. Since then there have been a 
number of case reports in the American and 
English literature of chronic pyelitis and chronic 
pyelocystitis benefited by this means. Few of 
these case reports are accompanied by definite 
statements concerning the length of time the 
authors were sure their patients continued to be 
free of symptoms. 

It had long been known that highly acid urine 
was inhibitory to the growth of the colon bacil- 


. Por Ius. It was found, however, that although the 


ketogenic diet caused the excretion of acid 


— —ͤ 
J.... ³ ³¹r7v„Kl/- might 
Dr. Gardner N. Cobb, Worcester, Chairman. add that we have a fifth matter to be brought to 
Dr. James M. Baty, Boston, Secretary. your attention, one which has been worked up by 
the Worcester Polytechnic Institute on the gas 
| — — We — 9 dare to say whether it is bacillus 
nana Coss: The meeting will come to order. or us aerogenes capsulatus; in fact, 
they do not call it one or the other; but it shows 
that perhaps he fall ast what and Grade A milk, and 
there m no 5 ment so far in our certi- 
ee ane oe — — fied milk. At a convenient time this afternoon Dr. 
tions. Smith will come in and will give us a five minutes’ 
atter of business which is customary talk 
ume this duty) is for the Chair to ap- 
ttee of three, who will consult some 
near future and appoint for the next 
rman and a Secretary, and I ap- 
time Dr. Richard M. Smith, Dr. Fritz 
Dr. Frederick H. Allen. If there is 
we will assume that this Committee 
for the coming year. 
little elasticity allowed but the regula- 
us, according to the By-Laws, to limit 
20 minutes and the discussion to five refractory to the present-day meth 
person. For the sake of the stenog- 
requested that each discusser, before 
his subject, give his name and address. 
ything further to be considered before 
ur program? For this program, I may | rected. 
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urine, one could not duplicate the inhibiting 
action on bacteria shown by these urines by 
acidifying normal urines to the same degree. 
Nor could one attain this effect by the addition 
of acetone and diacetic acid, even in acid urine. 
Helmholz!“ has shown that the inhibiting effect 
tends to wear off after patients have been on the 
diet for a period of ten days or more. Other 
workers have shown that individuals vary great- 
ly in their ability to excrete bactericidal urine, 
and that the same urine may exercise a different 
degree of inhibition toward the various species 
of the colon-typhoid group of organisms caus- 
ing urinary infection. About a year ago, Ful- 
ler*, in England, proved that the effectiveness 
of urines from patients on ketogenic diets was 
directly proportional to the amount of beta oxy- 
butyric acid present, this acid being the major 
ketone body in these urines. He showed very 
conclusively also that beta oxybutyric acid was 
effective only when the urine was highly acid, 
i. e., having a pH of 5.5 or lower. 

Both the laboratory data and clinical impres- 
sions, then, point to several factors which must 
be taken into consideration if one hopes to clear 
up a chronie urinary infection which has proved 
refractory to the ordinary methods of treatment. 
In the first place, the infection must be caused 
by an organism easily inhibited by the ketone 
urine; secondly, one must obtain quickly a urine 
containing an abundance of ketone bodies; third- 
ly, the urine must be highly acid; and fourthly, 
it should be as concentrated as possible. 

The course of a child with chronic pyelitis 
4 chronic pyelocystitis successfully treated by 

this régime is little short of spectacular. After 
placing the child on the diet, there is usually 
a period of a day or so before adequate ketosis 
develops and acetone bodies appear in the urine 
in sufficient concentration to be effective. With 
the development of ketosis, practically all the 
complaints of urgency, frequency, incontinence 
and burning on micturition stop abruptly, al- 
though in the urine one may demonstrate as 
many pus cells and bacteria as before. This 
sedative action on the bladder mucosa is cer- 
tainly one of the most striking features of the 
treatment and is seen as regularly in those cases 
which ultimately fail as in those which become 
and stay sterile. By the second or third day 
of ketosis, the bacteria in the urine, which may 
have numbered five or ten million per cubic 
centimeter at the outset, diminish remarkably, 
and in four or five days the urine usually is 
found to be sterile. The children commonly 
lose a pound or more in weight during the first 
few days on the diet, but this should not be 
disturbing, as rapid weight gain occurs when 
the normal diet is resumed. 

Clinical trial in this country and abroad has 
indicated quite clearly the 1. — of * in 
which the best results may be expected. In the 


first place, it should be realized that the man 
agement of a successful ketogenie régime in no 
way compares in simplicity with with the dispensing 
of pills, and unless one is dealing with an ex- 
ceptional home situation, hospitalization for 
two or three weeks is practically imperative. 
Consequently if the infection can be cleared 
with intensive treatment by the usual methods, 
there is little justification for subjecting the 
patient to two or three weeks of a ketogenic 
régime. The very nature of the ketogenie diet 
cautions against its use in the presence of fever. 
In the treatment of infection superimposed upon 
congenital anomalies, different workers have re- 
ported widely varying results. Practically all 
investigators are agreed that every ease of 
chronic pyuria in childhood deserves a thor- 
ough study to determine the presence of any an- 
atomical factor which may aggravate the con- 
dition or hinder its cure, and have advocated 
surgical correction of the deformity whenever 
possible. Helmholz' has reported excellent re- 
sults in the dietary treatment of these cases, 
but other workers, including ourselves, have 
failed to obtain permanent benefit from such 
treatment. In addition, we have failed to pro- 
duce sufficiently intense ketosis to accomplish 
sterilization in those cases of advanced pyelo- 
nephritis where the renal function, as deter- 
mined by the phenolsulphonephthalein test, has 
been greatly impaired. 

In our hands, and this has been the 
ence of the majority of workers, the most grati- 
fying results with the dietary treatment have 
been obtained in chronic cystitis, and chronic 
or recurrent pyelonephritis in the absence of 
congenital anomalies of the urinary tract. Cer- 
tainly it is in these cases, especially when the 
more accepted measures have failed, that a 
trial on the ketogenic diet is justified. 

The ketogenic régime which has proved so 
successful differs but little from that which 
has been more or less widely used in the treat- 
ment of epilepsy in children. Most children are 
thrown into ketosis easily by high fat, low car- 
bohydrate diets, and they seem to tolerate such 
diets very well in general. Such a diet is not 
generally to be recommended in children under 
two years of age. On account of the difficulty 
in preventing children from eating small 
amounts of carbohydrates aside from their 
meals, ketosis may be difficult to maintain. This 
problem can be met in part by raising the ratio 
of fat to carbohydrate in the diet. It should 
be emphasized again that the antiseptic prop- 
erties of urines from children on such diets are 
apt to wear off after about two weeks. For these 
reasons it should be our aim to establish intense 
ketosis as soon as possible and to have the urine 
sterile before it loses its beneficial effect. To 
this end, the child should immediately be placed 
on a diet having a k ratio 
of 3:1, and no hesitancy should be shown in in- 
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ratio to 4:1 or 5:1 or more if the 
to decrease. By the term keto- 
3:1 is meant a ratio in the diet 


and may vomit once or twice during its induc- 

The omission of the next meal in these 
cases will usually suffice to bring back the ap- 
petite and to prevent subsequent vomiting. The 
partial starvation will tend to enhance the ke- 
tosis. Such vomiting, unless it persists, is no 
indication for abandoning the diet. 

It will be found that the child’s natural tend- 
ency will be to select the carbohydrates from 
his tray and leave the fatty foods, and with 
this in mind, it will be found easier to induce 
ketosis if the child is underfed rather than over- 
fed. About twenty calories per pound is suffi- 
cient to carry the child through the short period 
of treatment, raising the ratio if.necessary in 
preference to the total caloric intake. A typi- 
eal 3:1 diet for a three-year-old child weighing 
thirty-five pounds would contain ten grams each 
of carbohydrate and protein, and sixty grams of 
— 3:1 ratio being maintained at each 


Fluids should be limited as much as the 
child 's disposition will permit after ketosis de- 
velops. It is quite feasible and possible to re- 
strict the fluids of a three-year-old child to 
600 cubic centimeters a day, and of a nine-year- 
old child to 800 cubic centimeters a day, and by 
so doing to enhance the antiseptic properties of 
the urine tremendously. 

To our knowledge, there is no practical clin- 
ical test for beta oxybutyrie acid. However, it 
has been shown that the concentration of this 
acid fairly closely parallels that of acetone and 
diacetic acid in the urine, so that an abundance 
of these ketone bodies may be assumed to in- 
dicate that the effective principle is present in 
satisfactory amount. To make sure of the ef- 
fectiveness of the diet the urine should be tested 
every morning for acetone or for diacetic acid, 
as well as for pH.* Most workers have found 
it necessary to give ammonium chloride or 
some other acidifying salt to lower the urine 
acidity to its effective level, i.e., to a pH of 5.5 
or lower. However, in our experience, we have 
found it unnecessary to ay oA the urine fur- 
ther when the fluids have been markedly re- 
stricted. 

It should be emphasized that sterility of the 
urine should be the criterion of benefit rather 
than the absence of pus cells, and it will be 
found of great value in determining the effi- 
cacy of the treatment to take cultures every two 
or three days. By this means, one will know 


when the urine becomes sterile, and recurrences 
in the infection due to a lapse in the ketone con- 
tent or the acidity of the urine can be deter- 


*We have used Rothera's sodium nitroprusside test for acetone, 
and methyl red as an indicator for pH determinations. 


carbo-|the infection when the 


mined. Even though cultures often become 
sterile after three or four days, clinical eg 
ence has shown the probability of recurrence of 
treatment is stopped 
before the cultures have been sterile for at 
least a week. 


In the past year, we have had occasion to fol- 
low bacteriologically on the wards and in the 
out-patient department of the Children’s Hos- 
pital in Boston fourteen cases of chronic urin- 
ary tract infection treated by the ketogenic 
diet. Only those cases were selected in which 
the infection had lasted from two months to six 
years, with an average duration of about two 
years. Practically all of them had received 
more or less intensive therapy previously, with 
little, or only temporary benefit. All but one 
ease, which was treated in the out-patient de- 
partment entirely, remained on the ward for a 
period of several days for intensive 8 be- 
fore the dietary treatment was begun. During 
this period of observation, all cases were sub- 
jected routinely to blood non-protein nitrogen 
determinations, renal function tests by the 

nephthalein method, tuberculin 
testa, Wassermann tests, and urine culture, and 
cystograms and intravenous pyelograms 
(N eo-skiodan) where indicated. Thus the pres- 
ence or absence of anatomical deformities, the 
status of the kidney function, and the absence 
of tuberculous infection were determined. The 
diet was instituted only in those cases which 
were essentially afebrile. The average dura- 
tion of the diet was fifteen days. 


Of these fourteen cases, eight became sterile 
during the course of the dietary treatment and 
remained sterile for six months, or as long as 
we were able to follow them. In two of the 
fourteen cases, we were unable to produce a 
satisfactory ketosis, and sterilization was never 
effected. It is interesting to note that both of 
these children had demonstrable anatomic de- 
formities of their urinary tract. In two other 
eases, the urine was sterile on discharge from 
the hospital, but the infection recurred later. 
These two children, alone in our series, resumed 
a normal diet as soon as the cultures became 
negative. In no case where the patient was kept 
on the diet for a week or longer after the cul- 
tures became negative has there been a recur- 
rence to our knowledge. In one case we were 
unable to 282 a satisfactory ketosis in the 
hospital. ter by using a higher ratio diet 
and by restrieting fluids at home, the urine be- 
came sterile, but the infection recurred four 
months later. One case was sterile on dis- 
charge, but would not return for bacteriologic 
follow-up. These results are strikingly in 
agreement with most of those reported in the 
literature. 

In conclusion, we should like to repeat several 
cautions emphasized by Clark“, and to mention 
a few of our own: 
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ketosis 
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of three 

hydrate and protein combined. A few children 

will become nauseated with the high fat diet, 
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1) Do not expect good results in infection] A. M.:, Results in the treatment ding the 

caused by organisms other than those of the mificance of the ketogenic diet. Urol. & Cutan. Rev. 
Bacillus coli group Weller, A. tho betegente nature of the bec- 
2) Do not be disappointed if the infections F 


in the presence of anatomic deformity, or ad- 
vanced pyelonephritis with impaired renal 
function do not clear up satisfactorily. 

3) Do not expect good results unless the diet 


is completely adhered to. Ninety per cent ad- 


herence will not give 90 per cent results. 

4) Do not expect good results unless the 
pH of the urine is constantly less than 5.5. 

5) Do not expect good results unless acetone 
or diacetic acid appears in the urine in large 
amounts on daily test. 

6) Do not fail to raise the ketogenic ratio 


getting the child to 
to a more prompt ketosis. 
8) Do not discontinue the diet if the 


pa- 
tient feels nauseated or vomits at the outset. A 


short period without food will probably relieve | this 


the symptoms. 

9) Do not resume normal diet until the cul- 
tures have been negative for one week. 

10) Do not fail to follow each case cultural- 
ly—accept continued sterility as the final cri- 
terion of benefit. Pus may continue to be pres- 
ent in the urine for weeks after sterility occurs 
even in cases which do not recur. 


Time and further intensive trial of this 
régime will be needed to prove the true value 
of the ketogenic diet in the treatment of bacil- 
luria, and this preliminary report is presented 
with the realization that only after prolonged 
bacteriological study can the benefited cases be 
called cured. We do know that in the majority 
of cases we have obtained prompt symptomatic 
relief and that the urines have remained consist- 
ently negative to cultural and microscopic ex- 
amination. However, chronic pyelitis is notably 
subject to natural remissions, and it is our plan 
to report the status of these cases in detail at 
the end of a period of one and one-half or two 
years. By this means only can the permanent 
benefits of the treatment be learned. 
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DISCUSSION 


Canna Conn: The discussion will be opened 
by Dr. Fritz B. Talbot, Boston. 

Dr. Farrz B. Tatsor: Mr. Chairman—I want to 
congratulate Dr. Wheeler on his fine piece of work, 
in the first place, and on his presentation, in 
second place. 

Anything that will help us 
pyelitis is, of course, of great 

m 


the 
treating chronic 


in 
value, and I am sure 
ethod of treatment is a valuable adjunct to 
the other methods in common use. The ketogenic 
diet is used in certain clinics in the treatment of 
epilepsy, and there are practical features of its use 
that should be emphasized. 
We are familiar with the sudden application 
patient of the high fat diet recommended 
we have come to the conclusion that it 


this diet. The normal diet has a ratio of 
gram of fat to about three or four grams 
bohydrate, plus protein. The sudden change in 
ratio to three 


hanges. 

The problem is somewhat different in epilepsy 
because the time element does not play such a part 
as it does in the treatment of pyelitis. The pos- 
sibility that Dr. Wheeler mentioned, of upsetting 
the stomach with such a sudden increase in fat, 
is real, and it takes the greatest clinical skill to 
prevent digestive upsets. 

There is one type of case, in my opinion, that 
should not have the diet changed suddenly in that 
manner. That is the child with an enlarged liver. 
Such children are quite easily upset by fat. 

The high fat diet is not a diet that can be pre- 
scribed by anyone. I have seen it prescribed with- 
out suitable directions, and in consequence it has 
gone into bad repute. Some patients have come 
to my office who have told me that they were on a 
ketogenic diet and they never had a diet which 
was ketogenic. The use of the ketogenic diet needs 
It needs knowledge of the 


edge of the fat, carbohydrates, and protein content, 


lc} and it is a real job to make out a ketogenic diet. 
a. | It takes us at least a half hour’s figuring in our of- 


fice to make out the diet. 

After we have handed the diet to the patient or 
the person who is to give it, there again can come 
many mistakes. One of the first mistakes is that 


7) Do not overfeed. Twenty calories a — N 

pound is high enough to start on in children. 
A small diet will lead to fewer difficulties in 
lead 

— very marked and some- 

res n acu ti 
that, it has been the habit in treating 2 
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t cream, and so forth. 

d be kept on all the foods used. 

ore interesting and amusing incidents have come 
Among them was one child that was on, 80 far 

I could tell and so far as the excellent trained 

nurse that was on the case could tell, a ketogenic 


88 
72 
1 


I think I have taken all the time I should take. 
This is a very useful method, but I think it must 
be used with knowledge and accuracy. 


CHAIRMAN Coss: Is there any further discussion 
of this paper? 


Dr. Harotp L. Hicotns: Several reasons have oc- 
curred to me which might explain the basis of the 
of the ketogenic diet in pyuria. My experi- 
with epileptics makes me feel that ketogenic 
are of value in some infections. The value 
be in that the ketogenic diet somewhat dehy- 
drates the body, edema is diminished,' and there- 
fore the ability of the body to overcome infection 

increased. The ketogenic diet is certainly worth 
trying for such cases of pyuria as Dr. Wheeler has 
described. I am wondering if similar results would 
not be obtained merely by starvation. 

Dr. Wheeler said that the effect of the ketogenic 
or more exactly, the toxicity of the ketogenic 
ne, seemed to wear off after one or two weeks. 
The question arises in my mind if it is not that 
the bacteria have become accustomed to the Beta- 
oxybutyric acid medium rather than that the tox- 


icity of the urine has been lost. In the treatment 


of pyelitis by the use of alkali, we give large amounts 
of sodium bicarbonate and the urine becomes very 
alkaline; in this urine the bacteria are found at 
first to be markedly diminished in number; it would 
seem that the bacteria are unaccustomed to an al- 
kaline media; after several days of alkaline ther- 
apy, the bacteria grow in the urine as they did 
previously when the child was not getting soda. 

Similarly, it would seem that the bacteria were 
not accustomed at first to a medium which con- 
tained a large amount of Beta-oxybutyric acid, but 
later became accustomed to it. 

Dr. Wheeler is certainly right in recommending 
that this diet be not given to kidney cases which 
are febrile. When a patient is febrile there is 
bound to be a certain amount of cloudy swelling of 
the kidneys, and possible diminution of the kidney 
function; one kidney function that may be dimin- 
ished is the ability to excrete acid; if the kidney 
does not excrete acid, there is danger of fhe acid 
accumulating in the blood and acidosis developing. 
In diabetes, when there is infection and a result- 
ing loss of kidney function, probably from cloudy 
swelling, coma is to be feared. One should be cer- 
tain that the kidney function is not seriously im- 
paired before resorting to the ketogenic diet in 
patients with pyuria. 


CHAIRMAN Conn: Is there any further discussion? 


Dr. Henry Hvupson: I think it might be worth 
while to emphasize two points Dr. Wh 


common now than it has been in the past, but still 


not so common as it might be, to sub children 
with pyuria of duration — 


tograms, 
vesti- 


reveal an anatomic 


on will 
anomaly which is not shown by intravenous pyelo- 
grams alone. 


CHAIRMAN Conn: Is there any further d 
on this paper? TNT 
paper, Present Status of Vaccination Against 
berculosis”, by Dr. Clement A. Smith of the Chil- 
dren’s Hospital. 


Dr. CLtement A. SmitH: Mr. Chairman, Ladies and 
Gentlemen—I did not have the advantage of Dr. 
Talbot's criticism, and I am forced to read my paper. 
I have also taken the liberty of altering the title 
slightly, to avoid having to make a complete analy- 
sis of the present literature, which is enormous, and 
I am calling it “The Clinical Basis and 
| Status of Vaccination Against Tuberculosis.” 


il 


THE CLINICAL BASIS AND PRESENT STATUS OF 
VACCINATION AGAINST TUBERCULOSIS* 


BY CLEMENT A. SMITH, M. p. 


HE efficacy of the measures at present in 
force against tuberculosis is well shown by 
the steady diminution in the death-rate of this 


*Read before the Section of Pediatrics of the Massachusetts 
= Society, at 


Smith, Clement A.—Junior Assistant Physician, Children's 
Hospital, Boston. record 
Week's Issue,” page 187. 


its Annual Meeting, Worcester, June 4, 


and address of author see “This 


disease at all ages. However, this excellent 
progress should not deter us either from contin- 
uing these measures or from adding to them 
whatever new and useful weapons may be avail- 
able. There has in the last ten years been an 
inereasing interest in the use of immunization 
methods in tuberculosis. It has seemed of in- 


JJ 
know the composition of the foods they 
They are told to use cream. Well, it 
per cent cream, and they go and buy 
9 cream and then find on analysis it is only 
diet, and yet she did not give the test for ketones in 
the urine. The nurse observed every mouthful that 
that child ate, which she had weighed and yet that 
child did not develop the ketosis. Finally, it was 
found that the child liked to brush her teeth alone 
in the bathroom, and she ate each morning a com- 
plete tube of sweetened tooth powder, which pre- 
vented the action of the diet. When this was cor- 
rected the test for acetone in the urine appeared. 
It is our belief, contrary to that of Dr. Wheeler, 
that when the ketogenic diet is actually given, ac- 
tually taken, you cannot help but have a ketosis, 
and that without exception, if acetone is not found 
in the urine a ketogenic diet is not being taken. 
This diet cannot be applied by prescription. It 
must be measured out by scales, just as the diabetic 
diet was measured out by scales before insulin came 
in. And I think I am repeating what Dr. Joslin 
used to preach a good many times: that it is only 
special knowledge that can actually give a ketogenic | [ie 
diet and see it taken. Sometimes a period of fasting 
of one oF two meals allows the patient to take the | r 
et ut any change. On the other hand, during 
hot weather the diet is more difficult to apply than — = 
e gastric | based on anatomical defects, and obstruction, it is 
or 1 —— 1— 1 7. — * usually disap- jess likely, I think, that a beneficial result should 
Although Dr. Wheele 
should be pointed out that that method i 
— 
| 
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terest to present some facts on tuberculosis as 
seen in a children’s hospital as a basis for judg- 
ing the value of such procedures. 

During the years 1923 1933 (inclusive), there 

have been 309 deaths from all forms of tuber- 
eulosis in the Children’s and Infants’ Hospi- 
tals of Boston. The age distribution is shown 
in figure 1. It will be seen that the mortality 


* * ¥ x * 


Ma L 


(PIRQUET) 
FIGURE 1. 309 doaths from tuberculosis (all forms) 
Children’s Hospital, 1923-1933, inclusive, by ages. 

is very high during the first year, rises to a 
peak in the second, then rapidly falls, until, 
after the sixth year, a very low level is reached. 
That this curve is typical of the disease in child- 
hood may be seen from the first part of figure 2, 


FIGURE 2. Deaths from tuberculosis (all forms), Mass- 
achusetts, 1923-1932, — Total 30.933. 
which shows all the deaths from tubereulosis in 
Massachusetts, from 1923 through 1932. What 
factors are there to explain this peak of tuber- 
culous mortality in infancy? 

The most evident possibility would be sim- 
ply an increased susceptibility or diminished re- 
sistance, natural to the early years of life. It 
is unfortunate and somewhat surprising that 


there have not been more studies upon thi« 
the assumption having been repeatedly 
that babies succumb to tuberculosis largely be- 
cause their age and size give them no resistance. 
But what investigations have been made in ani- 
mals (Römer“, Selter and Bürgers“, Wallgren“, 
and Krause“) have shown no difference between 
the response at various ages to tubercle infec- 
tion. In fact, the studies of Wallgren showed 
a slightly greater resistance in his youngest rab- 
bits than in any of the older groups. Until we 
have further evidence, we must omit the factor 
of age in itself as an explanation of our clinical 
findings. 


Is the virulence of organisms infecting these 
infants any greater than that of organisms in- 
fecting older children? We have no reason to 
believe so. The majority of these children have 
died from the same human strain of tuberculo- 
sis which infects adults, and which must be of 
the same virulence. And, in spite of the op- 
portunities for reducing bovine tuberculosis 
which are available to every community, a cer- 
tain number of our deaths have been due to 
bovine organisms. We have seen such fatalities 
during the present year. However, although it 
takes its toll, the bovine strain is possibly less 
virulent for man—and certainly not more so— 
than the human type. 

When we consider the factor of amount of 
organisms, we feel it quite probable that a 
larger number of bacilli may be conveyed to 
small infants than to older children. We have 
history of contact—usually familial—or of raw 
milk feeding, in slightly over 44 per cent of 
these cases. This figure could undoubtedly be 
raised by more careful investigation than we 
have been able to carry out. As milk is the 
major food of infants, and as familial exposure 
is of necessity intimate in the close physical 
contacts of caring for and feeding babies, we 
conclude that the ‘‘dosage’’ of organisms in 
many of these cases is larger than may obtain 
in older children. 

Thus, while we consider our small children as 
no more susceptible by age than older individ- 
uals, they may well be infected by larger num- 
bers of bacilli. Are there any further factors 
which may be deduced from our mortality? 

We have plotted in figure 1 the incidence of 
tuberculous infection by ages, as shown by two 
studies. These figures are from Chadwick and 
Zacks’ in Massachusetts (Von Pirquet test), 
and Smith“ at the Bellevue Hospital in New 
York (Mantoux test on general admissions). 
While we have as yet no complete figures as to 
the incidence of positive tests at the Children’s 
Hospital, we have no reason to believe that they 
would differ greatly from what these curves 
show. It is seen from the figure that where 
the curve of mortality shows a strikingly de- 
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scendent course, that of tuberculous infection is 
definitely ascendent. It would appear that the 
disease takes its childhood toll where it is im- 
planted on the freshest, most uninfected soil. 

We do not feel that the great bulk of mor- 
tality occurring later than childhood, when the 
infection rate is high, necessarily invalidates 
this reasoning. Tuberculosis then is a differ- 
ent type of disease process, and its fatalities 
follow a quite different course. One of the cri- 
teria for the differentiation of the childhood 
type of tuberculosis from the adult type is that 
the former is a first infection while the latter is 
due to a re-infection, or as it has been aptly 
called, a super-infection. 

We may then summarize our reasoning thus 
far as follows: 

1. A certain number of infants and small 
children are exposed to tuberculosis. Probably 
according to the size and frequency of the in- 
fecting dosage, they either succumb to it rather 
rapidly, or withstand it, and in so domg ac- 

uire some measure of resistance to further in- 
ection, which may be termed a relative im- 
munity. (Why this immunity should break 
down in later life, unless it may be due to the 
internal and external strains of development 
and adjustment, has never been satisfactorily 
explained. ) 

2. It follows that a perfectly safe method of 
conferring a primary infection or, better still, 
its attendant benefits, to infants, might pro- 
duce in them some protection against the pro- 
gressive forms of the disease. 

The correctness of this h is borne 
out by animal experimentation. That animals 
previously inoculated with a small dosage of an 
avirulent form of tubercle bacilli respond to a 
second, virulent infection with more resistance 
than fresh animals receiving this latter infec- 
tion, is a proved fact of laboratory investiga- 
tion. The previously inoculated animal re- 
sponds not only with increased resistance but 
in a different manner—the altered reaction for 
which the term allergy was coined. It should 
always be remembered, however, that the re- 
sistance mentioned is not an absolute immunity. 
It is possible to kill an animal by re-infection, 
but it takes a longer time to do so, or a greater 
dosage, than is required in a fresh animal. 

Two examples of such immunity in animals 
may be given. One deals with the use of the 
bacillus of Calmette and Guérin (BCG), the 
other with human organisms killed by heat; 
two substances which we shall mention in great- 
er detail below. A large amount of earlier 
work with both living and dead organisms, 
as the Rl strain of Trudeau, and the killed vac- 
cine of Langer, might also be reviewed to the 
same effect. It seemed more interesting to con- 
sider only recent reports on these two methods, 
as they are receiving the greatest attention at 
present. 


Birkhaug’ reported in 1933 a series of ex- 
periments with the BCG on guinea-pigs. Omit- 
ting details, his results were as follows: Groups 
of guinea-pigs were inoculated with BCG by 
various routes, and later infected with measured 
amounts of virulent human bacilli. Control 
groups not so inoculated received the same vir- 
ulent infection. After the virulent infection, 
the orally inoculated group showed an average 
survival only slightly greater than that of the 
controls. But the intraperitoneally, subcutane- 
ously, and intracutaneously inoculated groups 
survived average periods of 304, 340, and 417 
days, respectively, as against 189 days for their 
controls. In other words, the most successful 
group, those intracutaneously inoculated, lived 
more than twice as long after virulent infec- 
tion as did their controls. 

Also in 1933, Soper and his associates® re- 
ported the results of experiments of the same 
type on rabbits inoculated with heat-killed 
bovine organisms of the S strain. They not 
only used normal rabbits as controls, but also 
groups of rabbits inoculated with BCG and 
with living human bacilli. Their test infection 
was a virulent bovine strain injected into the 
cisterna magna. After this infection, the con- 
trol group survived an average of 116 d 
those previously inoculated with human bacilli 
187 days, the BCG group 246 days, and the 
heat-killed 280 days. Here again, animals pro- 
tected with the BCG lived more than twice 
as long as controls, while those protected by 
killed organisms lived still longer. 

Thus our reasoning as to the factors under- 
lying our experiences with tuberculosis in 
young, previously uninfected children, has been 
borne out in the laboratory. Theoretically, we 
should be able to reproduce in human beings 
the protection conferred upon animals by these 
measures. Practically, this may be neither 
wise nor feasible. In a . which has caused 
so much controversy, the purposes of this re- 
port may be best served by simply stating what 
appear to be the facts on the two inoculation 
methods of the greatest present promise. 

The bacillus of Calmette and Guérin is an at- 
tenuated form of the bovine type of tubercle 
bacillus. It was isolated originally in 1908 as 
a normally virulent organism. It was sub- 
cultured for thirteen years on a bile-glycerine- 
potato medium before it was used for human 
inoculation. During this period its proponents 
felt that it assumed the characteristics of a 
fixed virus of such strength as to be non-path- 
ogenic for man and the laboratory animals. 


such | Since 1921 about a million children and adults 


have been inoculated with it in the hope of pro- 
ducing some degree of immunity to tuberculo- 
sis. Inoculation was at first performed by 
feeding the new-born infant with 30 mg. of the 
bacilli. Of late, this method has been super- 
seded by intracutaneous injection, the com- 
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monly used dosage being 0.15 mg. The inocu- 
lation is given only to tuberculin-negative in- 
dividuals, and after inoculation it is recom- 
mended that the recipient be kept from contact 
with tuberculosis until the development of a 

itive skin test, which usually may be obtained 

the course of six to eight weeks. A small 
sear results at the site of the inoculation. 

At present it may be stated that the organism, 
cultured, prepared, and injected with rigid 
care, will probably neither produce tuberculous 
disease in children nor increase the mortality 
from tuberculosis in their later life. It is at 
least as safe as are the living conditions of small 
children in tuberculous homes, and these are the 
most proper subjects for its clinical usage. As 
to the protection conferred to the child, incon- 
trovertible statistical proofs cannot be definitely 
drawn from any work thus far reported. The 
difficulties in controlling such work are enor- 
mous. The most valuable study at present is 
that developing in New York City“, where some 
300 children, most of them from tuberculous 
surroundings, have been parenterally vac- 
cinated. In this study, and in that reported by 
Wallgren’® from Gothenburg, we do have evi- 
dences of some degree of protection conferred 
on inoculated children. The differences in both 
studies have been roughly the same—no tuber- 
culous mortality in the inoculated as against 
about 3 per cent in the controls. Both studies 
have, thus far, the safety of the 


Doubts as to the ultimate wisdom of inoculat- 
ing any child with a living organism, however 
attenuated, have led to the work of Petroff, 
Branch, and others”, on the use of killed or- 

as immunizing agents. These investi- 
gators have shown in a series of papers that it 
is possible by the proper administration of 
bacilli killed by heat (particularly those of the 
virulent S strain), to produce not only tuber- 
culin sensitivity but also a degree of immunity. 
The report of Soper, given above, illustrates ex- 
perimentally the immunizing effect of this mate- 
rial. Clinically, there should be no doubt of 
the safety of such inoculation. It is now being 
used in a study at the Harriet Lane Home in 
Baltimore™, where to date about eighty infants 
have been ‘inoculated. The present is 
0.3 mg. injeeted intram This study 
has not reached the point where its results may 
be evaluated. . 

The following conclusions on the general sub- 
ject of immunization — tubereulosis in 


1. In spite of the drop in mortality there is 
still a large proportion of deaths from tuber- 
_culosis in infants and small children. At these 
ages, family contact and the persisting use of in- 
fected milk are of great importance. 


2. It is probable that the non-infected state! the 


JUL 
their lack 


disease. 

3. Two methods for the production of rela- 
tive immunity in infants and children are now 
available. These substances have been shown to 
produce a relative immunity in animal 
mentation. One of them is attended by 


as to their more widespread 
served pending the results of these investiga- 
tions. 
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CHAIRMAN Cons: 
by Dr. Eliot H. Luther, of Westfield. 


Dr. Exsor H. Lutuer: Mr. Chairman—I really find 
myself in agreement with most of what Dr. Smith 
has said. I have enjoyed his paper very much, and 
I find it a little bit hard to take issue with him on 
most of it. I understand the discusser is supposed 
to disagree with the writer of the paper if he can, 
and there are one or two points that I would like 
to bring out. 

In the first place, I do not think you can apply 
the work on laboratory animals too closely to 
man beings. In that connection the point 
made, that immunity was probably not related 
age but was rather a question of massive 
plus the absence or presence of allergy, I 
curve of incidence of tuberculosis in the pop 
tion is rather against. Its trae that tn es 
where the disease incidence is quite high, th 
also relatively little allergy. So far that 4 1 

to bear out the contention. On the 
there is a rather 
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DISCUSSION 
years of life, in fact, a very striking drop, and then 

he disease persists at a very low level indeed until 
teens are reached. Now during that time there 
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prevalent in the late teens and reaches its 
tween the ages of thirty and forty. The highest 
is somewhere in that neighborhood. 


resistance in the human being is very important. 
If allergy really does increase resistance throug 
out life, it would be a desirable thing to establish; 
on the other hand, if it diminishes resistance to the 
disease in later life, it is highly undesirable and 
ought not to be established. 

realize that there are no definite figures to show 
that the allergy produced by vaccination will per- 
sist for twenty-five or thirty years. 


Dr. Surrn: It does not. 


Dr. LutHer: It is quite possible that it will not; 
but there are some interesting observations that 
seem to show that allergy is detrimental to the in- 
dividual in later life. In the first place, depending 
upon the method you use, you can usually demon- 
strate a preéxisting tuberculous infection in any- 
where from 50 to 92 per cent of adults who have 
later developed pulmonary tuberculosis. In other 
words, it would seem that allergy is a necessary 
preceding step to the development of pulmonary 
tuberculosis in later life. 

Rinehart has recently made a survey for the Mass- 
achusetts Department of Public Health of the cases 
which have been seen in the Chadwick Clinic and 
followed over a period of from seven to nine years, 
that is, beginning with 1924 and carrying it through 
to the present time. He found that the incidence 
of pulmonary tuberculosis in children who had a 
positive tuberculin test and a calcified lesion by 
x-ray was 3% per cent over that period of time. He 
states that that is thirty-five times the incidence of 
tuberculosis in the general population at that age. 
I question his figures a little because his 3% per 
cent represents a group that he has followed over 
a period of seven years on the average, whereas the 
0.1 per cent for the general population represents 
the amount of tuberculosis which would be found if 
a group of school children were routinely x-rayed, 

makes no allowance for the additional cases 


On the other hand, he also followed a group of 
children who were allergical but showed no evi- 
dence of tuberculosis by x-ray. He found the inci- 
dence there to be 0.7 per cent, and that is certainly 


no less than that of the general populati 5 
states it is considerably higher. Again 14 
are open to the same criticism as the 


At any rate, from these 


Coss: The second 
of | this paper is Dr. Arnold Branch 


evidence that allergy is helpful to the individual, 


and there is more than a strong suspicion that al- 
lergy is harmful. If that is the case, it will take 
some years before we can decide whether B.C.G. is 
a safe method of vaccination; and I would quite 
agree with Dr. Smith that the two or three people 
who are really doing good work, as is Dr. Parks in 
New York City, should keep this method of con- 
trol of tuberculosis in their hands until these ques- 
tions can be taken out of the realm of opinion and 
put into the realm of fact. 


person to discuss. 
of Boston. 


Dr. Brancn: Mr. Chairman—I shall attempt to 
give the point of view of the laboratory student of 
tuberculosis and shall be well content to leave the 
final decision as to the advisability of vaccinating 
children against tuberculosis to the clinicians. 

As Dr. Smith has pointed out, the object of vac- 
cinating infants is to attempt to lessen the high 
mortality that occurs from the primary infection. 
From experimental work on animals we have evi- 
dence that primary tuberculosis is entirely differ- 
ent from adult tuberculosis represents infec- 


b. tion of an unimmunized animal or human being; so 


that for the time being I will limit my discussion to 
the preventive vaccination against first infection 
and later return to Dr. Luther’s remarks on allergy. 
The problem of adult tuberculosis is a different 
one and does not concern us here directly. Dr. 
Smith has stated that there are only two kinds of 
vaccine out of the many advocated which are now 
receiving serious consideration, the use of living 
virulent organisms and vaccines made from acid- 
fast organisms other than tubercle bacilli having 
been pretty well discarded. So we are left with 
the choice of using avirulent organisms or dead or- 
ganisms. In either case, the parenteral adminis- 
tration would appear superior to the oral. Of the 
living avirulent organisms, the strain of Calmette 
and Guérin (B.C.G.) is the one now most frequently 
employed because it is controlled by a definite lab- 
oratory method, namely culture on potato bile. Of 
the dead organisms, the method of killing by heat 
is commonly used. Various other methods of killing 
have been tried, e.g., chemicals, sunlight, ageing, etc. 
—too numerous to mention here. I frankly do not 
think we have yet found the ideal way of killing 
tubercle bacillus for obtaining the most efficacious 
antigen, but I have faith that we will ultimately 
find some way of killing the organisms and produc- 
ing a dead vaccine which will be equally as effec 
tive as an avirulent living one. 

To return, then, to the two different methods, that 
is, the use of avirulent organisms and of dead or- 
ganisms, let us say a few words about the former 
as exemplified by B.C.G. 

First—is it a good immunizing agent? I think 
the answer is definitely, “Yes”. It is extremely diffi- 
cult to adduce proof of this in children to-day be- 
cause too much reliance has been placed on a 
proved faulty statistical method and many results 
vitiated by poor controls. In so far as children are 
concerned, then, I think we have to watch care- 
fully the results of the work that is being done in 
this country. But certainly in cattle, even if not 
so much in guinea pigs and monkeys, the bulk of 
— shows that it is a very good immunizing 

And secondly, there is the question of the innocu- 
ousness of the organism. That interested me when 
it first came out, and I notice in a rather cursory 
survey of the literature recently that we still find 
an occasional instance in which individual strains. 
received from certain laboratories seem to contain 
virulent forms. Dr. Aronson wrote me recently that 
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is a rising curve of allergy; consequently, a child | ͥͥ 
in the teens should be better protected than the 

child of seven or eight because there is a higher 

percentage of allergy present. 

Therefore, one would expect the incidence of the 

disease to continue to decline as the incidence of 

allergy rose. As a matter of fact, it does quite the 

that age in the big cities the majority of the popula- 

I bring that point out not simply for the sake 

disagreeing with Dr. Smith, but because I think it 

has some bearing · on the effect of vaccination against 

tuberculosis. I think I would agree with him en- 

tirely that, if a safe method of vaccination could 

be found, which would cut down the mortality dur- 

ing the first two years of life, there can be no 

doubt but that it would be highly desirable. On 

the other hand, we gain very little by diminishing 

the mortality in the first two or three years of life 

at the expense of increased mortality later on. 

That means that the whole question of allergy and 

Dr 

appear if the group were followed for 

a seven-year period. So, in som * 

parison is unfair. „ 

a figures I fail to see any 
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he had received a strain from a well-known labora- 
tory in this country and he had found some virulent! 
forms in it. The avirulence should be constantly 
controlled where living organisms are used. One 
practical point comes to mind from what a com- 
petent English bacteriologist told me last year. He 
experienced great difficulty in obtaining any growth 
from a B.C.G. vaccine he had received from the 
Pasteur Institute; presumably some of the organ- 
isms, only, remained alive. If dead organisms are 
to be used, surely dead virulent forms would be 
better than avirulent ones. In order to ensure the 
majority of bacilli in a B.C.G. vaccine being alive, 
facilities should be available to guarantee young 
actively growing organisms as a source of vaccine 
and rapid distribution and prompt administration. 

The more I work with dead organisms of one 
kind or another, the more interested I become in 
their possibilities. The recent work of Seibert 
who has shown that you destroy the antigenic prop- 
erty of tuberculin by heating it above 70°C. is very 
interesting and it may well be that if organisms 
killed at 65° were used instead of organisms which 
have been boiled, better results would be obtained. 
There are also other methods of killing tubercle 
bacilli which have not yet been tried. 

I would like to read the general opinion regarding 
B.C.G. vaccination in England and Germany. 


A. From the Lancet, March, 1933: 


1. Tuberculosis mortality in young children is de- 
creasing steadily in Great Britain, and this de- 
crease has been caused exclusively by measures of 
hygiene, isolation of con patients and im- 
proved social conditions. 

2. It is difficult and often impossible, to sepa- 
rate vaccinated babies from their contaminated 
families, although this is the essential condition 
of success in B.C.G. vaccination. 

3. It is not yet established how long a child vac- 
cinated with the B.C.G. may resist subsequent viru- 
lent infection. 

4. It is feared that the introduction of B.C.G. 
would impair the efficiency of the usual measures 
of prophylaxis in which the government and local 
authorities have the greatest trust. 


B. From a paper by Nohlen (Zentr. f. d. ges. 
Tuberc., January, 1932): 

Considering the Luebeck fatalities and the un- 
clarified and disputed points, the writer does not 
believe it opportune to propagate B.C.G. vaccination 
in Germany. As shown by statistics, tuberculosis 
in Germany is continuously decreasing. The rela- 
tive numbers are even below those obtained by Cal- 
mette with vaccination. If at all, it should be used 
only in tuberculous milieu and in specially equipped 
institutions under strict government control. 


I am therefore inclined to think that if we are 
going to use B.C.G., the ideal way to use it is in 
carefully controlled experiments conducted by first- 
class laboratories as is being done in New York 
and Philadelphia, since very careful handling is 
needed. One thing I would like to see is a parallel 


test made with some type of heat-killed or oth 
dead tubercle bacillus. * 


In conclusion, I should briefly like to touch on 
Dr. Luther's remarks about allergy. Allergy may 
be defined as a hyper-reaction to products of the 
tubercle bacillus. It is usually elicited by an intra- 
cutaneous inoculation of tuberculin. A positive re- 
action is merely an index that an individual is hy- 
persensitive to tuberculo-protein and is in no sense 


an index of immunity, immunity being a resistance 
of the body to living organisms. The experiments 
of Rich and his co-workers, I feel, have conclusive- 
ly shown that it is possible to desensitize tuberculous 
guinea pigs to tuberculin and still retain their im- 
munity. An allergic animal may be immune, but an 
immune animal need not be allergic. To summarize 
my position, I would say that if all the facilities 
are available, I should be in favor of some form of 
parenteral vaccination of infants against tuberculosis 
and should like to see a parallel controlled series 
run with B.C.G. and dead organisms. N 

The question of prevention of adult tuberculosis I 
do not think should be gone into here, because that 
is a problem in itself. 


CHAIRMAN Conn: Those of us who watch the pass- 
ing of time realize that, with this circle we have 
here, it is a wise decision to limit the discussions 
to those people who are familiar with the papers, 
and if we have time afterwards we will be glad to 
call on others. So I will ask Dr. Smith if he wishes 
to make any remarks in closing. 


Dr. Surrn: Mr. Chairman—I think that I have 
really nothing to say except to thank both discussers 
for their added points, and to ask that my remarks 
be not interpreted as a plea for vaccination but sim- 
ply as a presentation of a subject which I think is 
somewhat important at present. Otherwise, the 


CHAIRMAN Conn: Dr. Maurice E. 
Worcester Polytechnic Institute, has been sent to 
us through the courtesy of Dr. Jennings to tell us 
a little bit about something we do not know—this 
bacillus Welchii or bacillus aerogenes capsulatus and 
its effect in milk, which I think will interest every 
Fellow in this room. 


Dr. Maurice E. Surrn: Mr. Chairman and Mem- 
bers of the Pediatric Section of the Massachusetts 
Medical Society—Dr. North, of Baltimore, in 1933, 


egrees Centigrade followed by incuba- 
tion at 37°C. for twenty hours, there was consid- 
erable gas formation. He claims to have isolated 
and identified bacillus Welchii as the gas former. 

At the Worcester Polytechnic Institute we ex- 
amine large numbers of samples of milk, both pas- 
teurized and certified, for the Medical Milk Com- 
mission, and became interested in this test, and 
have carried out an investigation into this problem 
since last fall. 


The test is quite an old one, probably twenty-five 
years old. It was used in the routine testing of 
milk samples in 1910. Following the English usage 
for a similar method the test was named the “bacil- 
lus enteritidis sporogenes” test. 


A large number of investigators have studied this 
problem and have showed that the term bacillus 
enteritidis sporogenes covers a large number of 
species of bacteria ordinarily present in the intes- 
tinal tract of animals, and in but few instances 
has it been possible to isolate the specific organism 
that causes this gas formation in milk. We have 
investigated a large number of pasteurized milk 
samples, and one sample in particular which al- 
ways gives this gas formation, and conclude that 
another bacillus than bacillus Welchii is present. 

Hammar, of the Iowa State Board of Health, who 
investigated the same problem in 1923, found this 
same fermentation to be brought about by bac- 
teria of the bacillus butyricus group. 


— 
investigated certain samples of pasteurized milk and 
found that, after heating the samples for ten min- 
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The bacillus that has caused the gas 
which you observe in the various bottles of milk 
on exhibition here op the table, gives a gas ratio 
of 1.2 of hydrogen to 1 of carbon dioxide. It is 
stated that bacillus Welchii gives a ratio of 2:1 to 
3:1. I asked a bacteriologist whether this had any 
significance and he stated that a bacteriologist never 
pays any attention to gas ratios. I do not know 
whether it has any particular significance. The 
particular bacillus concerned ferments dextrose slow- 
ly and lactose very rapidly, and after several days 
there is a strong odor of butyric acid. Bacillus 
Welchii and bacillus butyricus both produce the 
same end products. Examination of the serum 
showed the presence of gram positive rods and a 
streptococcus. 

On the table before me are a number of agar 
plates containing nutrient agar with dextrose and 
lactose. You will note particularly on the lactose- 
agar plates evidence of fermentation, a large bub- 
ble of gas, in which is a colony. The bacteria com- 
prising this colony will not ferment lactose. If you 
examine the area around the edge of the bubble with 
a lens you will find a small amount of serum, and 
this serum when placed in lactose broth will cause 
fermentation of the sugar and produce butyric acid 
after three or four days, but we have not been able 
to isolate any particular bacillus from the serum. 


The test devised by Dr. North and described in 
“Certified Milk” is called a household test. of 
course it would be a rather expensive proposition to 
be tried with certified milk, but not with pasteurized 
milk. The cap is loosened on the bottle of milk, and 
the bottle set in a kettle of water at room tem- 
perature. The water is heated slowly to a tem- 
perature of 80°C., held at that temperature for ten 
minutes, the cap pressed in, the bottle removed and 
inverted in a beaker. After eighteen to twenty-four 
hours at room temperature, if fermenting spore form- 
ers are present, there will be a copious gas forma- 
tion and the curd separates and seems to be punc- 
tured with gas holes. 

This is one test for Bacillus Welchii, but Kendall 
states that this bacillus turns the curd pink. We 
have never observed the formation of a pink curd 
and we have examined regularly over the past few 
months one brand of pasteurized milk which fer- 
ments in this manner regularly in eighteen to twen- 
ty-four hours. 

We have investigated a sample of milk powder 
that is on the market and have found that it con- 
tains a similar type of 1 and ferments readily 
when treated in this wa 

It is possible that the ‘bacteria bringing about this 
fermentation may be of the thermophilic type. The 
spores of many of this type will stand a temperature 
of 100°C. for five to eight hours before being killed. 
Many of these will ferment sugars. 

We have not sufficient evidence at the present time 
to state definitely that this test indicates manurial 
pollution. It may be the result of pollution by 
stable dust or air-borne dust, but indicates that 
conditions surrounding the handling of pasteurized 
milk are not so clean as they might be. This test, 
which is an old one, is a help to determine if milk 
is as clean as it should be. 

I understood in coming here that I might have 
ten minutes for this address and as there are but 
three or four minutes left, I would like to devote 


them to the answering of any questions, that you 
may care to ask. 


CHAIRMAN Conn: Are we to understand that the 
certified milks give no gas displacement? 


Proressorn Surrn: Seldom. Occasionally we find 
a sample that will, but I do not think that it is 
any evidence of manurial pollution. There are a 
large number of bacteria present in stables that will 
bring about this fermentation. 


Dre. SmitH: I have some photographs of typical 
fermentations which I will leave here on the table 
and you may examine them after the meeting. Here 
is one of a milk sample that was kept at 100 de. 
grees for ten minutes and gave gas formation, show- 
ing that the spores were not killed at this tempera- 
ture in ten minutes. 


CHAIRMAN Conn: 100 degrees Centigrade? 


Dr. Surrn: Yes. All were heated at the tempera- 
ture noted for the same time and still the spores 
grew as well after one treatment as after another. 
This is apparently quite a resistant bacillus. 


Dr. Water L. JENNINGS: Mr. Chairman—Itf I might 
add one further word with respect to the last sub- 
ject, the results which we have had demonstrate 
beyond question the cleanliness of certified milk, 
whether it be pasteurized or un-pasteurized milk. 
They have demonstrated also that the market milks 
as pasteurized do not stand up under the test; 
in other words, that in the market milk pasteur- 
ized, the milk was unclean from my standpoint be- 
fore it was pasteurized, and there is no means by 
ordinary plate culture to determine that fact. This 
test which Dr. North has brought out, as Dr. Smith 
truly says, is a very old one, but it does give one 
an easy method of detecting whether the pasteur- 
izer was what we call clean milk. I 
want that point brought out very clearly, that it 
shows the value of certified milk as the ordinary 
producers are making it here near Boston and in 
Worcester County. 


CHAIRMAN Conn: Thank you, Dr. Jennings. 


SPEAKER FROM THE FLoor: May I ask Dr. Jennings 
a question? 
after the milk is pasteurized 


Dr. JENNINGS: No, sir. It will if you boil it long 
enough, but just ordinary boiling, just a few min- 
utes, will not suffice. 


CHAIRMAN Coss: Thank you, Doctor. This is only 
part of the program that Worcester is providing. I 


CHAIRMAN Conn: Since I have been in practice, 
many theories as to the cause of sudden death in 
infancy and childhood have fallen into the waste 
basket, or, if we can’t find any cause for a sudden 
death, we apply some such wastebasket theory. 
For that reason we are very glad to have to-day an 
article on the röle of the streptococcus in so-called 
sudden death in infancy and childhood, by Dr. Sid- 


ney Farber, of the Harvard Medical School. Dr. 
Farber. 


— — 


FULMINATING STREPTOCOCCUS INFECTIONS IN 
INFANCY AS A CAUSE OF SUDDEN DEATH 


BY SIDNEY FARBER, M. p. 


TANCES of unexplained sudden death in 
early life occur with sufficient frequency to 
18 periodic consideration of this problem. 
t seems worthwhile, therefore, to record some 
recent experiences with one cause of sudden 
death in early life. 

The streptococeus is but one of many organ- 
isms capable of causing fulminating infection 
in early life. Among others which we may men- 
tion are the staphylococcus, the pneumococcus, 
the meningococeus, and the dysentery bacillus. 
It has been our experience, however, that the 
streptococcus is the most common and we have 


. 1. Photograph of base of brain of child 4 6/12 years 
by fulminating streptococcus bac- 


been impressed by the large number of infants 
and children who have died suddenly after an 
illness of only eighteen to forty-eight hours’ du- 
ration. The clinical picture may be so bizarre 
that great difficulty in diagnosis is often en- 
countered. The greatest incidence has been 
found in the winter months, although such 
cases have occurred at all seasons of the year. 
The following story is fairly typical of this 
group: 


A child of 2 2/12 years (A-33-16) entered the hos- 
pital with a story of convulsions for eight hours. 
On the day before entry he was said to have been 
a normal, healthy child, although on the night before 
entry his sleep was restless. A convulsion at 8:00 
o’clock of the morning of entry was his first defi- 
nite symptom. At 9:00 o’clock he appeared normal 
and at 10:00 o’clock he had a second convulsion 
and coma ensued. Six more convulsions occurred 
before entry to the hospital at 6:00 P.M., ten hours 
after onset of his symptoms. On physical examina- 
tion he was a very well-developed boy, lying limp 
and unconscious bed. His left knee and arm 
were flexed and were moving slowly while the 
right leg and arm were flaccid. His head was turned 


*Read before the Section of Pediatrics of the Massachusetts 
Medical Society, at its Annual Meeting, Worcester, June 4, 


Harvard Medical School 
Children’s 


to the left. The neck was not stiff and the Kernig 
sign was not present. The white count was 33,000 
with 82 per cent polymorphonuclear leucocytes. 
After admission almost constant generalized con- 
vulsions involving mainly the right side of the body 
were noted. Because of the right-sided nature of 
the convulsions a neurological consultant suggested 
a subdural tap on the left side. This was done six 
hours after entry and no blood was found. The 
temperature rose to 107° and the patient died at 4:20 
in the morning, about ten hours after entry and 
approximately twenty hours after the onset of his 
first important symptom. 

At autopsy a streptococcus hemolyticus was iso- 
lated in pure culture from the blood stream. 
interstitial bronchopneumonia and peribronchitis 
were found. There was marked, diffuse edema of 
the brain, optic nerves and spinal cord. No local 
cerebral lesions were found. The kidneys were en- 
„ pale and swollen and on microscopic er- 
amination the epithelium lining the tubules showed 
marked fatty degeneration. Numerous venous 
thrombi were noted on mi exam 
the lungs and other organs of the body. “Toxic” 
changes in the spleen and lymph nodes were also 
prominent microscopic features. 


We have encountered at 

number of similar cases, where the patient was 
said to have been perfectly well until the sud- 
den onset of the fatal illness. In others there 
could be obtained a story of a cold, sore throat, 


‘| otitis media, or an acute cervical adenitis. The 


rapid onset, short, severe course, high tempera- 
ture, neurological manifestations including 
coma, and other evidences of critical illness, 
have been the most frequent clinical findings. 
Pathological changes have been quite uniform. 
An interstitial broncho (the type 
most often caused by the streptococcus), cere- 
bral edema, and edema of the optic nerves ew 
cord, petechial hemorrhages in the lungs, heart, 
kidneys and in the liver, microscopic venous 
thrombi in the lungs and elsewhere, and ‘‘toxic’’ 
changes in the spleen and lymph nodes are 
common findings. In a few cases there was 
found evidence of terminal meningitis, perit- 
onitis, pericarditis, pleuritis and other mani- 
festations of the bacteremia. 
The organism may enter by way of the up- 
respiratory tract, the gastro-intestinal tract, 
or from an older focus of infection in the body 
as, for example, an acute cervical adenitis. In 
most of the cases a streptococcus hemolyticus 
was isolated from the blood stream at autopsy 
and in many of the cases this finding was made 
during life. In a smaller number no growth 


was obtained from the blood stream although 
gross and histological changes in these cases 
were identical with those in which a positive cul- 
ture was found. 

The disease described is not primarily a pneu- 


and the Pathology Laboratory of the Boston Hospital. 
tFarber, Sidney — Pathologist, Boston Children’s Hospital. 
record and address of author Week's 


monic process; it is rather a widespread in- 
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J FIG. 2. Photomicrograph of lung of child, age 2 2/12 years, 
who died twenty hours after the sudden onset of convulsions. 
Death was caused by a streptococcus bacteremia. Note recent 
thrombus in a small vein, slight peribronchitis and thickening 
of alveolar walls. The alveolar spaces contain no exudate. 
Hematoxylin and Rosin Xx 175. 
‘eau “i “ee 
* 4 <> j 
FIG. 3. Photomicrograph of lung showing higher magnifica- 0 
tion of thickened alveolar walls seen in fig. 2. Note that thick - 
ening is due to the infiltration of the alveolar walls by poly- 
morphonuclear leucocytes and large mononuclear cells. Hemat- 
oxylin and Eosin x 780. 
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volvement of the entire body secondary to a 
bacteremia. 


Although early interstitial infil- 
tration of the lungs is an almost constant find- 
ing in cases of this type, it is not surprising 
that abnormal physical signs in the lungs are 
usually absent. It is not until severe injury to 
the alveolar wall capillaries has occurred with 
resultant exudation of fluid and cellular ele- 
ments into the alveolar spaces and bronchioles, 
that rales and dependable evidence of dullness 
can be elicited. Death, however, usually occurs 
in most cases of fulminating streptococcus in- 
fections before an important or appreciable 
amount of lung parenchyma has been involved. 

We believe that with the fairly constant 
pathological findings associated with a finding 
of the streptococcus hemolyticus by blood cul- 
ture in the majority of cases, a fairly definite 
disease picture can be recognized. It must be 
emphasized that this picture is but one of the 
variations of streptococcus infections in early 

ife. We do not imply that all individuals who 
suffer from streptococeus infections follow a 

Considerable variation in the vir- 
ulence of the organism and in the immunolog- 
ical reactions of the patient must obtain to 
account for the numerous gradations in the 
severity of the clinical course and the degree of 
involvement of the body. We are all acquainted 
with other manifestations of streptococcus in- 
fection in early life, such as acute and chronic 
bronchopn ia, pharyngitis, retropharyn- 
geal cellulitis, descending tracheobronchitis, 
omphalitis and meningitis. The instances of 
fulminating infections described here differ 
mainly because death follows the onset of a bac- 
teremia so quickly that localizing signs refer- 
able to one or more organs do not have time to 
appear. 

The streptococcus may cause death with such 
rapidity that its killing effect may be compared 
to that of powerful chemical poison. This was 
well shown in two instances which came to our 
attention. In both cases the infants were found 
dead a short time after having been put to bed 
apparently in good health. The strange eireum- 
stances and lack of a history of previous illness 
led to an erroneous diagnosis of suffocation in 
each ease. One history will serve for both 
since the stories were strikingly similar :* 

A three months’ old baby was cared for at home 
by a nurse due to the fact that the mother had a 
severe sore throat at the time. The pediatrician 
had examined the baby about a week before and 
had found it in good health. At about 2:00 o’clock 
on the day of its death the infant was given a feed- 
ing by the nurse and it is said that this was taken 
in normal fashion and that the baby seemed per- 
fectly well. Approximately one and one-half hours 
later the baby was found dead, lying on his back. 
There was no evidence of bedclothes, pillow, or 
any other object over his face. The fire depart- 
ment was called and an apparatus for resuscitation 
(probably the Henderson and Haggard apparatus) 
was used, without success. The body was released 

*Dr. Robert Curtis, Boston, kindly supplied the clinical data. 


At the postmortem examination a pure culture of 
streptococcus hemolyticus was isolated from the 
heart’s blood. In addition streptococci were grown 
from the lung and were seen in direct smear made 
from the thin, seropurulent exudate found in the 
bronchi. There was edema of the brain and spinal 
cord. Microscopically a very early interstitial in- 
filtration of the alveolar walls and peribronchial re- 
— ane. There was no evidence of suffo- 
cation. 


The findings in this case are similar bacteri- 
ologically and pathologically, although to a less 
marked degree, to the cases of fulminating 
streptococcus infection where death occurred 
after a clinical course of from eighteen to forty- 
eight hours. 

We would like to emphasize two additional 
points of interest which were common to both 
cases of sudden death: the fire department was 
called upon for aid in resuscitation and a diag- 
nosis of suffocation was made without postmor- 
tem examination. 

Since a number of similar cases were said 
to have occurred in Massachusetts this past win- 
ter, with a diagnosis of either ‘‘thymic death’’ 
or ‘‘suffocation’’, it may be of interest to dis- 
cuss briefly some of the common explanations 
for sudden and unexpected death in early life. 
If we exclude such obvious causes of sudden 
death as trauma associated with falls or auto- 
mobile accidents, or suffocation following aspira- 
tion of foreign bodies, or carbon monoxide poi- 
soning, we are left with two popular explana- 
tions of sudden death in infancy: ‘‘thymic 
death’’ and suffocation. It is not the purpose 
of this paper to enter deeply into a discussion 
of ‘‘thymiec death’’ but it does seem worth while 
to add one more expression to recorded feeling 
on the subject. The diagnosis of ‘‘thymic 
death’’ is still made with great frequency. In 
1932 in the Commonwealth of Massachusetts 
there were 76 instances where death was as- 
eribed to disease of the thymus gland (Vital 
Statistics of Massachusetts, 1932, table 14:67). 
We believe that there is no justification for the 
diagnosis of ‘‘thymic death’’ or status thymico- 
lymphaticus. There can be found in the litera- 
ture numerous illustrations of the fallacy of this 
diagnosis. About twenty-five years ago Dr. 
S. B. Wolbach’ was able to demonstrate an early 
meningococcus meningitis in a child who had 
died immediately after falling from a swing in 
a West-End playground and upon whom a diag- 
nosis of thymie death’’ had been made. We 
recently have had a similar experience where 
death was due to a pneumonia of several days’ 
duration. It is, however, not enough to give 
negative evidence on this important subject. 
Such examples point merely to the fact that an 
error in diagnosis has been made. It is of in- 
terest in this connection to note that the diag- 
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nosis of thymie death’’ is very often made 
without benefit of postmortem examination. In 
those instances, however, where such a diagno- 
sis is made after autopsy, it is based upon the 
popular misconception of the size of a normal 
thymus. Due mainly to the exhaustive work of 
Hammar’ in Upsala and Boyd“ in Minne- 
sota, pathologists are now equipped with a pre- 
cise standard for evaluating the weight of the 
thymus, and with a clear idea of the amount of 
lymphoid tissue present in the body of a nor- 
mal, healthy and well-nourished child. They 
have shown that what was formerly regarded as 
a normal thymus, represents really a patholog- 
ically involuted organ. 

In the last 2000 consecutive autopsies at the 
Boston Children’s Hospital we have been un- 
able to find a thymus which we could regard 
as pathological in size, nor have we found in 
any case a thymus which has been associated 
with definite symptoms during the life of the 
1 During the past five years we have 

able to collect a series of ten instances in 
which the weight of the thymus lay between 
forty-five and sixty-five grams. these 
cases no symptoms referable to the thymic 
region were noted during life and in every 
case an adequate cause for death, not asso- 
ciated with the thymus, was found. The 
great harm in making what we regard a fal- 
lacious di is of ‘‘thymice death,“ lies 
mainly in the fact that further inquiry is 
halted. Such a diagnosis provides an easy way 
out in distressing incidents of sudden death. 
That, however, is no excuse for the maintenance 
of a belief which was born in a period of mis- 
information and which has been fostered by 
inadequate observations to the present time. 

The second diagnosis which is commonly made 
in cases of sudden death in early life is suffoca- 
tion. In 1932 in the Commonwealth of Massachu- 
setts there were forty-eight deaths due to ac- 
cidental mechanical suffocation (Vital Statis- 
ties of Massachusetts, 1932, table 14: 182). It is 
interesting to note also that in the United States 
Birth Registration area for 1929 approximately 
35 per cent of all deaths from external causes, 
during the first year of life, were recorded as 
due to suffocation, although that diagnosis does 
not appear with sufficient frequency in the age 
groups after the first year to warrant a place 
upon the prepared charts“. The diagnosis of 
suffocation in the two cases of sudden death 
about which I have spoken was made without 

tmortem examination. This diagnosis has 

n in part an outgrowth of the accident 
termed ‘‘overlying’’ and is therefore graced 
with historical dignity. We find in the Judg- 
ment of Solomon I Kings iii:XIX, in the fa- 
_ mous trial where two mothers claimed the same 
baby, the following evidence: ‘‘and this wom- 
an’s child died in the night because she over- 
laid it.“ Cases of true overlying or suffoca- 


tion from that cause undoubtedly occurred in 
past years when a heavy mother slept in bed 
with several children and the new-born baby. 
The conditions, however, are quite different 
when a baby is found dead in its own bed or 
crib, without any evidence of foul play or of 
accident. In the two cases which I have cited 
where the diagnosis of suffocation had been 
made, postmortem examination happened to 
show evidences of streptococcus bacteremia. It 
seems fair to assume that if careful examina- 
tions were carried out in other instances of 
‘‘suffocation’’ an adequate cause for death, 
other than suffocation, might be found. At any 
rate it seems logical to suggest that such a diag- 
nosis should not be made merely upon the basis 
of a story of sudden unexpected death and ob- 
servations on the outside of the body. It is 
beyond my province to do more than mention 
the unfortunate social and family of a 
situation following the sudden death of a baby 
with diagnosis of suffocation and the implica- 
tion that death was caused by negligence on the 
part of the parents. The irony of the situa- 
tion is apparent in the two instances I have 
described, in view of the fact that the diag- 
nosis of suffocation was not borne out by more 
careful study. 

It seems reasonable to assume that the his- 
tory in cases of sudden death due to strepto- 
coceus bacteremia may not be entirely accu- 
rate. Such cases of sudden death are associated 


with so much shock to the family that an ac- 
eurate history is impossible to obtain. In one 
of the cases of sudden death cited here a his- 


tory of ‘‘snuffles’’ of two days’ duration was 
later obtained and this probably provided the 
starting point of the bacteremia which caused 
death so unexpectedly. 


SumMMaRY AND ConcLusions: The streptococ- 
cus hemolyticus is a common cause of fulminat- 
ing infections in early life. Death may occur 
within eighteen to forty-eight hours after onset 
of symptoms. The clinical signs may be bizarre 
in character and diagnosis may be difficult. Con- 
vulsions, coma, extremely high temperatures 
and other signs of critical illness are present. 
The most important findings at autopsy are 
edema of the brain, spinal cord and optic 
nerves, early interstitial bronchopneu ia and 
evidences of damage, secondary to the bactere- 
mia, in the kidneys, liver, spleen and lymph 
nodes. Findings similar to these, but to a less 
marked degree, were made in two cases of sud- 
den death in infancy where a diagnosis of 
suffocation had been made without postmortem 
examination. It is suggested that the history in 
cases of sudden death may not be entirely ac- 
curate. These two cases of sudden death illus- 
trate the extreme rapidity with which the strep- 
tococcus may cause death. It may be empha- 
sized that we have described but one of the 
causes of sudden death in early life, and do not 
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at all cases of sudden death can be!] help us at all to determine whether the thymus is 
e the same way. We believe that even if it were enlarged, which 


there is no justification for the diagnosis of 

‘‘thymic death’’. The diagnosis of suffocation 

in early life when factors such as carbon mon- 

oxide poisoning and foreign bodies can be ruled 

out should not be accepted unless a complete 

postmortem examination is performed. 
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DISCUSSION 
CHarrMan Conn: This paper is to be discussed 
by Dr. Richard M. Smith, of Boston. 


estations of 8 


suddenness with which death may be caused by 
condition. We have been unfortunate in hav- 
seen at the hospital a considerable number of 
within recent years, especially within 
last twelve months. The lesson we should 
learn from this part of the paper which Dr. Farber 
has presented is to be constantly on our guard to 
remember that this condition may be present in 
children who are taken seriously and suddenly ill. 


to have had an overwhelming 
cemia. 


The postmortem finding of lesions in the lungs, 
sometimes in very stages and sometimes in a 
more advanced form, is interesting because we are 


always looking for possible early pneumonia in these pects. 


patients. After having seen Dr. Farber’s slides we 
can understand why the physical examination is 
entirely negative, although the disease may be so 
advanced as to cause death. 

The other thing I want to mention is the ques- 
tion of making the d “thymic death”. 
We, as physicians, are very much to blame for the 
apprehension which is so prevalent among the laity 
of the danger of sudden death in children from en- 
larged thymus. 
to stand up in our boots and say we do not believe 
that an enlarged thymus is a cause of death. 
is, as Dr. Farber said, an easy escape for us when 
a sudden death occurs which we cannot adequately 
explain. 


It is a common procedure to take an x-ray of all 
newborn babies with a view to discovering a pos- 
thymus and giving an x-ray treat- 
ment to decrease the size of the thymus with the 
expectation that sudden death may be prevented. 
As we know, the technique which is usually adopted 
is to take a single flat plate. This gives us no ac- 
curate information with reference to the size of 
the thymus because the size varies considerably 
during the twenty-four hours, even during the proc- 
ess of respiration, and a single flat plate does not 


We have perhaps been unwilling | t 


might be determined by accurate observation, there 
is no conclusive evidence that it does any particu- 
lar harm. Children who have been shown to have 
a shadow larger than that cast by a supposedly nor- 
mal thymus, if not treated, do exactly as well in a 
large proportion of cases as those that have been 
treated. So that we have no real evidence that 
the roentgenogram helps at all, or that the method 
of treatment adopted is of any value, and we have 
a good deal of evidence that the pictures are of 
no value, and that the treatment does not do any 


good. 

It seems to me, therefore, that we have arrived 
at the point where we ought to be willing to combat 
the popular demand for the taking of an x-ray flat 
plate of every newborn child, hoping that we shall 
by that means detect a possible enlargement of the 
thymus and by treatment prevent death. 

Another occasion when the thymus is investigated 
is before surgical operations. It is a very con- 
venient method of explaining sudden death during 
operation to say that the patient probably had an 


Dr. Kartton G. Percy: Mr. Chairman and Dr. 
Farber—Often we hear at medical meetings a paper 
which is scientific and applies only to medical as- 

This is a paper that opens a wide 
not only medical but of vital importance from 
social point of view. 


I happen to know two of the parents of the chil- 
dren whose sudden deaths were here, and 
Dr. Farber did not tell you the little story that went 


The diagnosis, on this infant of suffocation, was 
made by the medical examiner. At the time of 


fallen into a mental depressive collapse and 
sanatorium treatment was being planned for her. 
Her doctor hoped they could help by exhuming the 
body and making an autopsy. The body was ex- 
humed. The autopsy was made. Of course the 
organism was not found in a live culture but it was 
found in the brain microscopically. The diagnosis 
of a streptococcus infection death was made and 
the stigma of maternal carelessness vanished. Al- 
most miraculously she recovered her mental poise, 


ch, 8. 
a enlarged thymus. I recall that Dr. Frank Richard- 
Dr. Ricnarp M. Surrn: Mr. Chairman—Dr. Farber | son told me but a short time before he died that in 
has really given us two papers, and I want to say] his experience he had never known a death due to 
something about both of the matters which he has a large thymus, that every death which occurred 
presented. First of all, with reference to sudden] during anesthesia could be explained on some other 
death which is dependent upon streptococcus infec-| basis. I think we ought to take a stand on this 
tion. As Dr. Farber has said, all of us are familiar] matter also and recognize that most of the evt 
with treptococcus septicemia, | dence upon which the diagnosis of enlarged thymus 
but I think that until recently we have not appreciated | has been made is bad, and that the cases of sudden 
death, if properly investigated, will prove to have 
some other explanation for the death rather than 
enlarged thymus. 

I believe that we ought to be as aggressive in 
our attitude, as much so as we have been in the 
past in talking about the dangers of an enlarged 
thymus, because as the result of our previous discus- 
sion we have created a fear in the lay mind which 

; is entirely unjustified and which we have a real re- 

A considerable number of them who present on ex- sponsibility to alleviate. 

amination almost no physical signs of localized dis- 

ease die very promptly and will be found at autopsy | CHAIRMAN Coss: The next discusser is Dr. Karlton 

7 . _ They both happened to be patients 
of one doctor. After he had demanded the autopsy 
on the first infant that died so suddenly which 
proved that death was caused by a hemolytic strep- 
ococcus infection, his mind reverted to the other 
child that had died some three or four weeks before. 
death the mother happened to be downstairs play- 
ing bridge with a neighbor. It was her only child 
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that the child died with an acute infec- 
from suffocation. 

—— everywhere. And so it 

physicians, after à paper of this sort 

read, to do everything possible to pro- 

accurate diagnosis on sudden deaths and 


rise in the mind of the layman. 
It was only the other evening that a lay err) 
c 


estion arose was anything 
familial and whether those individual 1 should 


medical profession had previously aroused. 
Furthermore, if a child dies and a diagnosis 
thymic death is made, there is not only the unhap- 
piness to the parents, but there is the stigma which 
is put upon the medical man, who has taken care 
of that child, that he has not previously made a 
diagnosis of thymus and not had the child treated. 
If thereby we can help by seeing to it that all the 
children who have sudden deaths are examined, we 


are going to put the world into a better 
frame of mind in regard to one of the unpleasant 
end results in infancy. 


There is no doubt, after the autopsy, that these 
two deaths were from streptococcus. It is too 
small a series to accept as a final cause of all 
sudden medical deaths in infants. I happen to have 
seen one of these autopsies, seen the slides and the 
pathologic sections and there is no doubt as to the 
cause of death. Let me go on further and prove 
that no sudden deaths can be ascribed to the thymus. 

Now let us go back to the question of the thymus 
medically. We have been brought up with the idea 
that the thymus can do all and sundry things. In 
the old days it was a bugbear and one of the worst 
bugbears, and, as Dr. Smith has brought up, there 
have been institutions that have always taken plates 
of every newborn child. The economic cost has 
been trem 


phobia which we, as medical men, have | this 


endous. However, although I was brought 


up in that school, I have felt from my own observa- 
tions that there is such a thing as an 
mus which produces symptoms. After 

been found enlarged by x-ray, I — 4 promptly gone 
ahead and had the x-ray treatmen 14 In my 
own mind I have felt a whole lot easier in having 


done. 
41 1910 there was the belief that the thymus 
could produce all of these awful symptoms and trag- 
edies. From 1920 on there has been the belief that 
there is no such thing as any symptom coming from 
the enlargement of a thymus. I am going to take 
the middle course. I have never yet seen a proved 
thymic death. Yet should a patient show symptoms 
which are referable to the thymus, should an x- 
uphold this belief that the thymus is enlarged; 
should the x-ray therapy which is done, not 
diminish the shadow of that thymus but reiieve the 
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of | patient of symptoms and the family of this fear— 


then, until it is proved that the thymus is absolutely 
an innocent organ, I feel that we, medically, are 
justified in taking the necessary steps to have it 
treated by x-ray. 

Lastly, let us give Dr. Farber and our pathologists 
every bit of assistance 
there is no such thing as a thymic death. 


CHAIRMAN Coss: Dr. Farber, will you please close? 
Dr. Farner: I have nothing further to add. 


CHAIRMAN Conn: Before I ask for the last paper, 
I will say that the committee I appointed happened 
to be sitting close together. I did not know it at 
the time. They have nominated for the ensuing 
year Dr. Joseph Garland of Boston as Chairman and 
Dr. James M. Baty of Boston as Secretary. Has 
anyone any suggestion of any other nominations? 
If not, we will ask all those in favor of these 
nees to say Aye, those opposed No, and I declare 
them elected for the coming year. 


CHAIRMAN Conn: The last paper which we have 
is the paper entitled “Pyogenic Infection of Bones 
and Joints in Infants”, by Dr. William T. Green, 
Children’s Hospital, 


PYOGENIC INFECTIONS 


OF BONES AND JOINTS 


IN INFANCY* 


BY WILLIAM T. 


ERHAPS it would have been better to have 

entitled this paper ‘‘The Problem of a Sick 
Infant with a Painful Extremity.’’ It is so 
much our tendency to concentrate upon the 
head and trunk, particularly the respiratory 
and gastro-intestinal symptoms, as the possi- 
ble site of origin of an acute illness that we are 
rather prone to neglect the consideration of 
lesions in the extremities. 

Unfortunately, an infant cannot tell us where 


GREEN, M. D. 


the physician should examine the extremities 
even if a possible cause for the illness is found 
elsewhere, as for example, a respiratory infec- 
tion. As we have pointed out in a previous 
communication, approximately 60 per cent of all 

cases of osteomyelitis in infancy showed ante- 
po all or concomitant infections elsewhere, the 
majority of which were respiratory. It is thus 
quite easy to pay entire attention in a sick in- 
fant, to an acute tonsillitis which is subsiding, 
whereas the real cause of the present acute ill- 
ness is a septic joint or an osteomyelitis. Both 
of these conditions are relatively common in 
infancy. Septic joint is more common in in- 
fancy than at any other time; whereas osteo- 
myelitis is as common then as at any age pe- 


acute illness, ex- 


‘| riod. 


One should, then, in any 


amine the extremities for the presence of pro 


NO. 4 
knowing 
tion rath 
Now th 
is up to 1 
cure an 
avert the 
Bic 
of a doctor had died suddenly—“thymic death”. A 
cousin of the parent had also lost a child by sud- 
den 5 5 also thymic death, and the 
have any more children. 
The cause of it all was the phobia which the 
marily upon objective findings. The mother 
may notice that an extremity is sensitive, but fre- 
quently she may not. It is particularly neces- 
sary that in all instances of an acute illness 
Read before the Section of Pediatrics of the Massachusetts 
Meaical Society, at its Annual Meeting, Worcester, June 4 
¢+Green, William T.— Junior Assistant Orthopedic Surgeon 
Children’s Hospital, Boston, and Peter Bent Brigham Hospital 
Boston. For record and address of author see “This Week’ 
Issue,”” page 187. 
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— — This 
pation, an ing. 
22 rapid and relatively brief, but it may 
save considerable embarrassment. 
If the examiner finds in a sick infant with 
an otherwise unexplained acute illness—tender- 
ness, muscle spasm or swelling in the extremity, 
what then? How shall he arrive at the diag- 
nosis? Is it essential to make an immediate 
diagnosis? Does the immediate therapy depend 
upon an immediate diagnosis? Once the diagno- 
sis is determined, what shall the treatment be 
for the particular lesion? For example, if it is 
osteomyelitis, is an immediate operative proce- 
dure essential? Is the prognosis affected by 
delay ? It is in an attempt to answer these 
and similar questions that I should like to pre- 
sent and discuss three representative cases. 


I. L. F., aged nine months, was brought 
PB hospital with a complaint of an acute illness 
of eight days’ duration associated with pain in the 
region of the left knee. The child’s health had 
been excellent previously. At the onset of the 
acute illness the mother noticed that the child 
cried when the left knee was touched but nothing 
unusual was noted about the knee except for this. 
The day after the onset the child was seen by her 
physician, who advised hot compresses. The fol- 
lowing day the knee began to swell and was 
very painful; accordingly a liniment and massage 
were prescribed for the “rheumatism” of the knee. 
The child had slept very poorly and apparently had 
been in great pain throughout the period. 

Examination showed a well-developed, acutely but 
not severely ill infant whose general physical ex- 
amination was not particularly noteworthy except 
for examination of the left lower extremity. The 
entire thigh, knee and upper portion of the leg 
were swollen, shiny and tense with increased local 
heat. The knee was held in ninety degrees flexion by 
marked muscle spasm. All attempted motions of 
the joint were very painful. The tenderness was 
most marked over the synovia, and the joint cap- 
sule was definitely distended and fluctuant. The 
temperature was 103 degrees. The WBC was 23,000. 
The roentgenogram was negative except for swell- 
ing of the soft tissues. A diagnosis of septic knee 
(or pyarthrosis) was made. 

Accordingly, on the day of admission the knee 
was drained by two longitudinal incisions on 
either side of the patella. The joint capsule was 
markedly distended with relatively thick purulent 
material which on culture showed pneumococcus. 
The knee was thoroughly lavaged with a normal 
saline solution for ten minutes and the knee joint 
was marsupialized by sewing the synovia to the 
subcutaneous tissue. Postoperative care was es- 
sentially that of infrequent dressings and immo- 
bilization by traction in a Thomas splint with 
gradually increasing periods of freedom from the 
splint after the fifth day. The child was dis- 
charged one month after the operation with both 
wounds healed. For home use a plaster cast was 
given which was to be applied at night to main- 
tain extension of the knee. At the last examina- 


tion, six months following, motions of the knee 
were completely normal. 


DISCUSSION OF CASE I; DISCUSSION OF DIFFERENTIAL 
: DIAGNOSIS IN SEPTIC JOINT 


This child gave a rather typical history of a 
septic knee, although frequently the illness is 


more fulminant in character. Evidences of se- 


may|vere pain are usually presented very early; in 


fact, severe pain, flexion-deformity and marked 
muscle 75 on any attempted handling are 
typical of septic joints throughout their course. 
In no other acute lesion is there so much mus- 
cle spasm and resistance to motion. Many times, 
if the child is seen within a few hours after the 
onset, one may detect marked muscle spasm and 
extreme sensitivity on attempted motion of the 
involved joint which is held in flexion deform- 
ity, with palpation revealing fluid in the joint. 
On the basis of these findings alone in an acute- 
ly ill infant without any other obvious cause for 
the illness, a tentative diagnosis of septic joint 
may be made. One should like to have these 
findings associated with an elevated white blood 
count. 

If the illness is of several days’ duration, the 
presence of fluid in a joint provoked by an ad- 
jacent osteomyelitis without the joint itself be- 
ing involved may be confusing. Usually in 
these joints, the amount of fluid is less than one 
would expect in a septic joint of similar dura- 
tion, there is less muscle spasm and pain on mo- 
tion if the movement is carried out carefully, 
and the maximal tenderness is not over the 
joint but over the metaphysis. However, the 
determination of the site of maximal tender- 
ness is frequently unreliable in an infant. 
Thickening over the bone in osteomyelitis may 
be palpated but frequently the swelling is so 
diffuse that this determination is of little aid. In 
this patient, for example, the entire thigh was 
swollen as was the proximal half of the leg 
although only the joint was involved. Infants 
show a widespread diffuse swelling of the ex- 
tremity whether the lesion is a septic joint, os- 
teomyelitis, or a cellulitis. Usually a septic 
joint shows less diffuse swelling than do the 
other conditions. 

One may, if unable to be sure of the diag- 
nosis in the presence of fluid in a joint, aspirate 
some of the fluid for examination. However, one 
should not indiscriminately ‘‘plow’’ into a joint 
with subsequent injury to the cartilage. Usu- 
ally aspiration is unnecessary to make the diag- 
nosis. 

Of the possibilities to consider in differential 
diagnosis besides osteomyelitis and cellulitis 
which are the most confusing, tuberculosis must 
be mentioned though little confusion is possible. 
Tuberculosis of large joints is extremely rare 
under two years of age, and if it is present 
should be easily differentiated. Likewise, rheu- 
matic fever at this age need not be considered. 
Proliferate arthritis does occur in infancy and 
the examination of the joint alone might pos- 
sibly give rise to some perplexity, but the slow 
onset, the involvement of multiple joints, the 
general clinical picture, and the less sensitive 
joints of arthritis make the differentiation sim- 


VOL. 211 
NO. 4 


M. M. 8.—SECTION OF PEDIATRICS—GREEN 


161 


ple. Scurvy with infection elsewhere usually is 
not confused with a septic joint but may be 
confused with osteomyelitis. Likewise congeni- 
tal lues might give rise to some perplexity. 
The absence of local swelling and the general 
clinical picture should serve to differentiate 
early infantile paralysis. Furthermore, as sep- 
tic joints secondary to osteomyelitis are more 
common in infants than in older children, this 
possibility must always be considered. 


Roentgenograms should be taken, but usual- 
ly in the early stages they are of little aid in 
the diagnosis. However, roentgenographic evi- 
dences of osteomyelitis are seen earlier in in- 
fants than in older children, and one may ob- 
tain an idea of the distention of the capsule in 
a septic joint. Likewise such conditions as 
seurvy and congenital lues may be recognized. 

In general, a septic joint is one of the easi 
lesions of the extremity to recognize except in 
the case of the hip joint; often it is almost 
impossible to differentiate a septic hip from an 
osteomyelitis of the neck of the femur. 


TREATMENT AND PROGNOSIS IN SEPTIC JOINT 


Once the diagnosis of septic joint is made, 
the treatment is essentially that of early ade- 
quate drainage. If there is doubt about the 
diagnosis or if the general condition of the 
patient contraindicates operation, delay in car- 
rying out the operative procedure is desirable. 
Needless to say, since normal motion in addi- 
tion to a recovery from the acute illness is de- 
sired, proper after-care is just as important as 
the operation. However the discussion of de- 
tails of therapy is not in the province of this 
paper. 

We are thankful that the prognosis, so far as 
the function of the joint is concerned, is better 
in infancy than in the older individuals. This 
is probably due to the thicker cartilaginous plate 
at this age. 


The organism most frequently found in the 
joints of infancy is streptococcus hemolyticus 
with pneumococeus and staphylococcus aureus 
following in that order. Among other organ- 
isms found may be mentioned the meningococ- 
eus, the influenzal bacillus and the gonococeus ; 
joint involvements due to the first two are usu- 
ally secondary to a meningitis from the par- 
ticular organism. Septic joints in which the 
organism is known to be the meningococcus 
need not be drained, but the patient should 
be treated with anti-meningococcal serum. Some 
advocate the use of serum in the joint. Like- 
wise, gonococcal joints in children may be 
‘treated conservatively; they do much better 
than gonococeal joints in adults and have an ex- 
cellent prognosis as to function. 


The following case illustrates another answer 
to the problem of the sick child with a swollen 
painful extremity. 


Case II. J. M., aged one year, was admitted with 
a complaint of an acute illness of six days’ dura- 
tion associated with pain in the left lower extrem- 
ity of five days’ duration. General health pre- 
vious to present illness had always been good, ex- 
cept for intermittent head colds for two or three 
months preceding the onset. The present illness 
came on with a high fever, and the day following the 
mother noticed that the child did not want to move 
his left leg, which was swollen in the region of 
the knee. At this time, four days before admission, 
the child was seen by the family physician, who 
had a roentgenogram taken which was found to 
show nothing abnormal. The diagnosis was not 
made at this time. 

Examination at the time of admission showed a 
fairly well nourished, pale, dehydrated, acutely ill 
child. Except for these general findings and the 
presence of acutely inflamed tonsils the only sig- 
nificant findings were in the left lower extremity. 
The whole of the thigh and the proximal two- 
thirds of the leg were greatly swollen and the 
knee was held in a position of seventy degrees flexion. 
However, if the part was handled gently, motion at 
the knee joint was not particularly painful, except 
in the extremes of the arc of motion. The maximal 
tenderness and thickening were over the lower end 
of the femur. There was no evidence of fluid in the 
knee joint. The WBC was 26,000. The tempera- 
ture was 103.4 degrees. The roentgenogram was 
negative except for the presence of swelling of the 
soft tissues. Impression: osteomyelitis of the lower 
end of the femur. 

The extremity was immobilized and a poultice 
applied. The following day, through a lateral in- 
cision, pus was exposed in relationship to the 
lower end of the femur. The bone was not opened 
at the operative procedure. The wound was packed 
with vaseline gauze, and a plaster cast was applied 
which was bivalved to allow for subsequent dress- 
ings. The organism was staphylococcus aureus. 
Postoperative roentgenogram showed a destructive 
process in the lower end of the femur. 

The dropped to normal. Dress- 
ngs were done infrequently and two m 
the wound had healed. 7 oe 


' 
DISCUSSION OF CASE; DISCUSSION OF DIFFERENTIAL 
DIAGNOSIS IN OSTEOMYELITIS 


This is entirely typical of osteomyelitis in 
infancy. The severity of the illness may be ex- 
tremely variable, from an overwhelming infee- 
tion which may cause death in forty-eight hours 
to a benign low-grade process. Usually the 
local manifestations of the process develop more 
rapidly than in older individuals so that unless 
the child is seen early in the course there 

be diffuse swelling of the entire extremity. "We 
have seen the whole lower extremity swollen 
from an osteomyelitis of the fibula before the 
periosteum had ruptured. 

_ Osteomyelitis starts in the metaphysis, which 
is adjacent to the joint, but ordinarily, as pre- 
viously noted, it can be differentiated from a 
septic joint. In the particular case above, al- 
though the knee was held in flexion-deformity, 
with care relatively painless motion was car- 
ried out and no fluid was found in the joint. 


| 
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Furthermore the maximal thickening and ten- 
derness were over the lower end of the femur. 
However, one frequently cannot differentiate 
osteomyelitis and a deep cellulitis (or sub- 
fascial abscess). If the maximal swelling and 
tenderness are removed from the metaphysis it 
is suggestive of an infection in the soft tissues. 
The roentgenogram is usually of little aid in 
differentiation before the seventh to tenth d 

of the disease. Furthermore, even if osteomyel- 
itis is recognized the extensive swelling makes 


osteomyelitic lesion accurately. Inability to 
make accurate determinations as to tenderness 


scess is drained, one need not, if it complicates 
the procedure, search for the lesion in the bone. 

It is our habit to pack open the wound with 
vaseline gauze and immobilize the part, repeat- 
ing the dressings at not oftener than weekly in- 
tervals. 

The following case, with a history rather sim- 
ilar to the two previously given, illustrates the 
difficulty of immediate diagnosis and the value 
of delaying the surgical procedure. 


when it was noted that she chewed the paint from 
her crib and her toys; she had been irritable since 
that time. Two weeks before the present admis- 


- fants. We do not believe that it is. 
PROGNOSIS AND TREATMENT OF OSTEOMYELITIS; 


DIFFERENCES OF DISEASE IN INFANCY FROM 
THAT IN OLDER CHILDREN 


In another paper we have pointed out that, if 
an infant does not die with the acute illness, 


elbow which was quite tender. 

Examination at the time of admission showed a 
rather poorly developed, severely ill child with an 
acute respiratory infection. Local examination of 
the anatomical and functional prognosis of the | the — extremity a — 

1 3 Col cases | extending way up the arm and downward 
— cag In — the middle ot the forearm, more marked on the 

e wound is in two months; it 18 rare] medial side, associated with definite redness and 
for it not to be healed in four months. Reeur- increased heat. There was no fluctuation and, al- 
rences are infrequent. Seldom indeed does the] though motions of the elbow were resisted, almost 
osteomyelitis of infancy adopt the chronic char-| Complete motion could be obtained without severe 
acteristics of osteomyelitis of older individuals. — * 

Furthermore, in infancy osteomyelitis seems to] was 29,350. Blood culture showed pneumococcus. 
do about as well when the process is allowed to] Roentgenograms were negative except for the soft 
localize and merely drainage of the ‘‘soft tissue a 
abscess’’ is carried out, as when immediate op-] ©P'Physis. n 
erative procedure on the bone is done. Seques- 
tration is rare in any instance. The child’s arm was immobilized and she was 

We have explained the difference between 22 — — ad therapy 
osteo 111 3 ; ; plumbism. u 

— elitis of infancy and that of older indi- two days after — he child g — 1 
viduals by the difference in the anatomical con-| proved. Nine days after admission tha peesess had 
struction and physiological characteristics of] become localized and fluctuant and it was drained 
the bones in infancy, as well as by the fact that] by * * incision. The patient rapidly im- 
streptococcal osteomyelitis is twice as frequent] Prov. temperature normal 
as staphylococcal osteomyelitis at this age. 

In view of these facts one should be sure of 
the site of a lesion before any surgery is done. 
An immediate operation is not the most impor- 


to 
the wound was healed two weeks later. 
When this child was first seen, the three pos- 
tant consideration. Even if the exact site of 
the lesion is recognized, one should not operate 


sibilities—osteomyelitis of the lower end of the 
if it is contraindicated by the general condi- 


humerus, a ‘‘subfascial abscess’’, and a septic 

elbow were considered. She actually had a deep 

cellulitis—a subfascial abscess. Time made the 
tion of the patient as, for example, by the pres- 
ence of an acute respiratory infection. With 
planned delay the part should be immobilized, 


diagnosis. The delay not only helped in the 

diagnosis but during the interim the child’s 
a poultice may be applied, and general suppor- 
tive therapy given. Normally the patient im- 


general condition improved. Roentgen 
taken after the o showed no 1 
tis. 
proves under this régime; at the same time 
one may more accurately recognize the lesion 


as the process becomes localized and an accurate 
surgical procedure may be carried out. The 


Conciusion: In conclusion I may say that 
the early differential diagnosis of the type of 
acute process in an extremity of an infant may 
be difficult. If the site of an infection cannot 
done may be drained by means of a small win- be accurately specified, or if operation is con- 
dow in it, but in many instances we drain only] traindieated by the general condition of the 
the soft tissue abscess’. Surely if the ab-| patient, planned delay of the surgical treat- 


a Case III. C. B., aged nineteen months, was brought 
it_ve etine the location 0 to the hospital with a complaint of an acute illness 
of three days’ duration and a swollen left arm in ; 
the region of the elbow of two days’ duration. The 
increases the difficulty still further. It would | child had been well up to the age of nine months 
be very unfortunate if it were true that an early 
diagnosis and immediate operation were essen- : 
tis of in- sion she had had an acute respiratory infection | 

with a temperature as high as 103 degrees, but this 
had largely subsided before the onset of the pres- f 

ent illness. The day of the onset she developed a 
high fever and had a convulsion. The day following 

it was noted that there was a swelling at the left 
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the desirable course. The first step 
is treatment is to immobilize the part 
and treat the child. Of the three more com- 
mon types of acute infection in the extremity, 
soft tissue infection, osteomyelitis, and septic 
joint, the one that preferably should be drained 
relatively early is the septic joint. Fortunately 
it is the most easily recognized. 

Early operation is not essential in the treat- 
ment of osteomyelitis of infancy and, of course, 
to allow localization of a soft tissue infection 
before it is drained is desirable. 

Once the site of an osteomyelitic lesion is ac- 
curately recognized it may be drained by a small 
window in the bone, if the procedure is not oth- 
erwise contraindicated. However, they seem to 
do about as well When one awaits | i 
and drains the ‘‘soft tissue abscess’’ only. 

Extensive poorly-timed surgery in lesions of 
the extremity in infancy (under two years of 
age) is to be decried. 


DISCUSSION 

CHAIRMAN Coss: The discussion of this paper will 
be opened by Dr. Frank R. Ober, of Boston. 

Dr. Frank R. Oper: Mr. Chairman and Members 
of the Society—Dr. Green has made an excellent 
presentation of his subject and I wish to emphasize 
some of his points. We see a great many of these 
patients at the Children’s Hospital, both in the in- 
fants’ and the children’s wards, with such infections. 
It is frequently the case that there is a history of 
antecedent infection, the most common being in the 
respiratory tract, the tonsils, the lungs, or the mid- 


dle ear. 

of early diagnosis cannot be over- 
emphasized, and it is easily missed as Dr. Green 
has pointed out. Quite often after these antecedent 
infections, the temperature stays up and it is quite 
difficult to determine what is going on in the in- 
dividual patient. Examination of the extremities 
should always be made. When the first early sign 
appears we should not be content that it is the only 
place in the extremities affected. There may be mul- 
tiple infections. Many have multiple septic joints, 
or multiple osteomyelitis. It is a curious fact that 
when joints are affected the multiple infections are 
usually those of the joints and in those of osteo- 
myelitis they are usually those of the bone. 

Many of these children arrive in the hospital very 
ill and dehydrated. Many years ago, I am sure, we 
lost many of these patients in our eagerness to op- 
erate. When the diagnosis of osteomyelitis was 
made, it was the custom to operate at once, remov- 
ing a large piece of bone. The dehydrated child will 
not stand anesthesia very well, and he stands opera- 
tions less well. It is not necessary to do operations 
on these cases early, but it is better to wait until 
the general condition has improved. It is some- 
times difficult to decide whether it is a septic joint 
or an osteomyelitis. Osteomyelitis always occurs 


in the end of the bone, and the irritation from the | f 


infection may give synovitis of the neighboring joint. 
It is bad surgery to open up a joint and find noth- 
ing but a little fluid and then have osteomyelitis 
in the same area, later on getting a secondary joint 
infection as a result of that surgery. Since we have 
abandoned the policy of doing early operations and 
have waited until localization and a better general 
condition have resulted, the death rate at the Chil- 


dren’s Hospital in these cases has been reduced from 
about fifty per cent to about five per cent in the 
last twenty-five years. 

When one is going to operate on a small infant 
with serious infection, the operative preparations, 
including the operating room and the scrubbing up of 
doctors and nurses, should be made before the anes- 
thetic is given. In this way we submit the child to 
the least amount of anesthesia possible and the re- 
sult will be less shock. As little surgery as possible 
should be done and when pus is found in osteo- 
myelitis, we should not attempt to remove a lot of 
bone but simply drain the pus cavity because we do 
not get the usual sequestrum in these infants under 
two years of age. 


CHAIRMAN Conn: The second discusser of this 
paper is Dr. Henry W. Hudson, Jr., Boston. 


Dr. Hupson: We are indebted to Dr. Green for 


im 

must not be lost sight of in the local 
of the extremity. 

Some of us have been incorrectly quoted as 
posing drainage in osteomyelitis. This is far 
the truth, but is perhaps explained by the policy of 
systemic treatment first with local treatment as an 
important adjunct. 

In this age group many infants are waging their 
first battle against pyogenic infection. Their defen- 
sive mechanisms have not been conditioned by the 
repeated infections, respiratory and otherwise, which 
are the common lot of older individuals. Time is 
necessary for the production of antibodies against 
the invading bacterial antigens. Not infrequently 
the infant is prostrated, has high fever, and his 
metabolism is altered by dehydration and ketosis. 
Efforts made to correct these aberrations require 
the expenditure of time, and the time is well spent. 

The fact that osteomyelitis in infancy very regular- 
ly begins in the metaphysis adjacent to the epiphysis 
is both an aid and a handicap in diagnosing the 
lesion as one in bone, one in a joint, or one limited 
to the soft parts. Very frequently, early in the dis- 
ease, there is marked edema and reddening over a 
wide area and it may be difficult or impossible to 
distinguish between cellulitis, osteomyelitis, or puru- 
lent arthritis. Operation at this time, without defi- 
nite localizing signs, may result in unnecessary 
trauma, notoriously poor treatment of infection, and 
the contamination of tissues which otherwise might 
escape infection. Since the recovery of the patient 
and the healing of his infection are at stake, the 
soundest judgment in choosing time and manner of 
operation is essential. 

Fortunately, as Dr. Green has pointed out else- 
where, the prognosis for the bone is good, provid- 
ing the patient recovers. We will be wise, there- 
fore, to treat the patient first and secondarily to 
provide drainage in the simplest, least destructive 
manner possible when localizing 


CHAIRMAN Conn: Dr. Green, will you close, please? 
Dr. Green: I should like to make one statement 


CHAIRMAN Conn: This closes the program. All 
those in favor of extending a vote of thanks to all 
who took part in our program to-day, will please 
rise. (All rise.) 


(Adjourned at 5:15 P.M.) 
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a clear presentation of the problem of the acutely 
ill infant with a painful extremity. I find myself 
| in harmony with much that he has expressed and 
wish to emphasize only one of his theses—that the 
_ only; by allowing an osteomyelitic process in in- 
ncy to localize, a minimal amount of surgery may 
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GASTRO-INTESTINAL ALLERGY AS A CAUSE OF 
INTESTINAL OBSTRUCTION 


BY DAVIS T. GALLISON, M.D.* 


T allergy may cause gastro-intestinal 
symptoms and e lesions in the 
intestinal tract has long been realised. In 1645, 
and in 1649, Spigelius and Riolan noted in the 
cadaver _narrowings of the gut which they 
termed ‘‘angry contractures’’ due to entero- 
spasm’. In 1884, Johnathan Hutchinson rec- 
ognized that certain foods would cause ro- 
intestinal symptoms with some individuals but 
not with others“. In more recent years, Racke- 
mann’, Vaughan‘, Rowe“, and numerous other 
investigators have stated that ‘sensitivity to pro- 
teins of foods may cause various gastro-intesti- 
nal symptoms varying from mild abdominal dis- 
comfort to acute pain, nausea, and vomiting. 
However, that these allergic symptoms may 
be severe enough to simulate intestinal obstruc- 
tion (and indeed the reaction of the intestine 
may result in true obstruction) is not generally 
recognized by the profession. A search of the 
literature disclosed the report of only one case 
of obstruction due to allergy. reports 
a case which came to operation in which the 
lumen of the jejunum was practically occluded 
by edema and swelling of the wall due to hyper- 
sensitivity. There is irrefutable evidence that 
such a reaction is due to allergy. Rackemann“ 
states that vascular reactions due to allergy are 
capillary dilatation with increased permeability 
and exudation, and spasm of the arterioles. 
There may be various degrees of these reactions, 
varying from simple spasmodic contraction to 
actual edema. 
In order to establish a diagnosis of allergy, 
certain criteria should be demonstrated: 


(1) Previous history of allergic stigmata 
in the patient or in his immediate 
family, such as asthma, hay-fever, 
urticaria, angioneurotie edema, mi- 
graine, ete. 

(2) Occurrence of the symptoms follow- 
ing ingestion of certain proteins. 

(3) Relief of symptoms on omitting of- 
fending proteins from diet. 

(4) Reproduction of symptoms on rein- 
gesting proteins. 

(5) Demonstration of patients’ sensitivity 
to offending proteins by skin tests. 

(6) 1 of blood NPN and eosino- 


In oe case to be 2 all these phe- 
nomena were demonstrated. 

*Gallison, Davis T.— Instructor in Medicine, Tufts College 
Medical School. For record and address of author see “This 
Week's Issue,” page 187. 


Cass No. 0285. White male. Aged 29. 
C. C. Acute abdominal pain, nausea, and vomiting. 
P. I. Two hours after breakfast there was a sudden 
attack of severe epigastric pain, accompanied by 
nausea, vomiting, and a desire to defecate but 
with inability to do so. 
P. H. Five similar attacks had occurred —s the 
previous year, but none so severe as this one. 
attacks of hives during youth. 
BP 
138/90. 
Patient was suffering acute abdominal pain, 
vomiting bile-stained fluid at frequent intervals. 
Abdomen was distended, tympanitic, and rigid 
with generalized tenderness. No visible peris- 
talsis, but on stethoscopic exam 
was marked hyperperistalsis above and to the 
left of the umbilicus. 


Treatment: 

The patient was given morphia gr. 1/4 sc. and a 
milk and molasses enema. The morphia had little 
or no effect. The enema produced a poor fecal 
result and no gas. It was noted that there was a 
large urticarial wheal where the morphia been 
injected. Further investigation disclosed the pres- 
ence of marked dermographia. These findings sug- 
gested an allergic condition as a basis for the 
symptoms. The administration of eight minims 
of adrenalins was soon followed by relief of the 
pain, and another enema produced good gas results 
with disappearance of the distention. 

Blood was taken for chemistry and morphology. 

NPN—52 mg. per 100 cc. 

Smear—S8 per cent eosinophilia. 

The patient was put on liquid petrolatum therapy® 
and advised to report for skin tests. 

Three days later the patient had another similar 
attack which was relieved by the same methods. 
He had not taken any petrolatum in the meantime. 

At a later date, the patient was skin-tested to the 
various food proteins, and prunes and eggs (ovomu- 
coid) were found to be the offenders. These were 
omitted from his diet and he was symptom-free for 


F. . T F 


A meal consisting of six stewed 
prunes, a soft boiled egg and toast was followed two 
hours later by a severe gastro-intestinal r 
characterized by pain, nausea, vomiting and 
tention. The symptoms were again promptly , 4 
lieved by adrenalin and an enema. 


SUMMARY 
(1) A brief résumé of the history and symp- 
—— of gastro-intestinal allergy is 
(2) A cane of partiél intestinal ebatraction duo 
to allergy is described. 
COMMENT 
The writer feels that the possibility of — 
intestinal allergy should be considered, especial - 


ly in those cases of intestinal obstruction in 
which the symptoms of organic lesions are not 
clear-cut. 
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CANCER OF THE PANCREAS > 
BY FREDERICK L. HOFFMAN, LL.D.* 


ILE there are innumerable observations 

on cancer of the pancreas, this particular 

type of malignant disease does not appear to 

have heretofore received extended statistical 

consideration. Most of the references to its oc- 

currence are based on fragmentary data 

1 for the purpose of a final eonelu- 

sion. tn re his treatise on Neo- 
plastic Diseases 


“Cancer of the pancreas formed 1.76 per 
cent. of Kaufmann’s autopsies on malignant 
tumors. Of 2943 autopsies on cancer re- 
ferred to by Korte, there were 59 pancreatic 
cases (2 per cent). Bashford collected 1000 
cases of — malignant tumors of the 
pancreas among 84,000 cancers. Owing to 
the difficulty 0 of accurate diagnosis the value 
of miscellaneous statistics may be doubted. 
Ollivier has pointed out the necessity of 
very careful histological study, in order to 
avoid confusion with cancer of the duo- 
denum and bile-ducts.” 


The foregoing statement fails to take ac- 
count of the apparent increase in cancer of the 
pancreas during recent years. Walshe in his 
classical treatise on The Anatomy, Physiology, 
Pathology, and Treatment of Cancer, Boston, 
1844, — a table of cancer deaths in Paris 
by o and parts, according to which out 
of 9. 118 ‘deaths from all forms of cancer, twelve 
were from cancer of the pancreas, ten being 
male deaths and two female deaths. Walshe 
in his larger work on The Nature and Treatment 
of Cancer, London, 1846, enlarges upon cancer 
of the pancreas to a considerable extent, in- 
cluding many important observations intro- 
duced by the statement that, ‘‘The pancreas is 
among the rare sites of cancerous formation. 

Stout in his observations on cancer of the 
pancreas remarks that, 

“Since it is an internal cancer it is very 
difficult to estimate its actual incidence, 

because many cases probably die un- 
diagnosed and because when it becomes 
large and involves surrounding organs it is 
often impossible to recognize the tissue of 
origin. During a ten-year period at the 
Presbyterian Hospital 33 meng cases were 
recognized among 1862 cancers of all kinds, 
percentage of 1.77. Neither sex shows a 


Society for ancer. For record and 
address of author see “This Week's Issue,” page 187 


preponderance and, as in most carcinomas, 


More conclusive are the statistics of the Unit- 
ed States Census Office which cover the period 
1915-1932. In 1915 the death rate for cancer of 
the pancreas in the United States registration 
area was 1.1 per 100,000, increasing progres- 
sively to 1.5 in 1922 and 2.8 in 1932. How far 
this increase is actual or the result of improved 


‘diagnosis cannot, of course, be stated but the 


latter factor unquestionably plays some part in 
the larger observed incidence of the disease at 
the present time. It is probably safe to as- 
sume that when all allowance is made for per- 
fection of diagnosis, the present mortality from 
eancer of the pancreas is not less than three 
per cent of the total mortality for all forms of 
malignant disease in the United States. 

The actual mortality from cancer of the pan- 
creas in 1932 in the United States registration 
area, which includes practically the whole 
United States with the exception of Texas, was 
3,361. Again making allowance for errors in 
diagnosis and missing returns for a few states, 
the probability is that cancer of the pancreas 
causes not less than 4,000 deaths in the United 
States at the present time. Hence one can no 
longer speak of cancer of the pancreas as a rare 
disease, as will be shown by a few comparative 
statistics. While cancer of the pancreas in the 
United States registration area in 1932 caused 
3,361 deaths, cancer of the esophagus caused 
2 058 deaths, lungs and pleura 3,156, ovary and 
Fallopian tube 2,160, all types of cancer of the 
skin 3,120, and finally cancer of the prostate 
5,438. I give below for convenient reference a 
table showing the death rate from cancer of 
the pancreas by single years 1915-1932. 


CANCER OF THE PANCREAS, 
U. 8. W 1 AREA. 


PER 100,000 


1915 1.1 1921 1.5 1927 2.2 
1916 1.2 1922 1.5 1928 
1917 1.2 1923 1.7 1929 2.4 
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it is distinctly a disease of the later years 
of life; 76 per cent of the cases studied by 
7 us had passed the fifth decade of life.” 
1918 1.2 1924 1.8 1930 2.5 
1919 1.2 1925 1.8 1931 2.6 
1920 1.3 1926 2.0 1932 2.8 
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Since 1915 the total number of deaths from 
cancer of the pancreas in the United States reg- 
istration area has been 33,125. It is self-evi- 
dent that this considerable mortality is deserv- 
ing of much more attention than has heretofore 
been given to it, both as to causation and treat- 
ment. I may say in this connection that in 
1920 the proportion of deaths from cancer of 
the pancreas in the total mortality for all forms 
of cancer was 1.6 per cent, increasing to nearly 
3 per cent by 1932. 

Comparing the American death rate for can- 
cer of the pancreas with that of England and 
Wales for recent years, I am able to give the 
following returns: For both sexes combined 
the death rate for cancer of the pancreas in- 
creased from 2.21 in 1921 to 3.87 in 1930. For 
the two sexes , however, the data are 
more interesting. For males the death rate 
from cancer of the pancreas increased from 1.45 

100,000 during 1901-10 to 1.67 during 
1911-20, to 3.40 in 1926 and to 4.11 in 1929, de- 
creasing to 4.04 in 1930. For females the rate 
increased from 1.18 per 100,000 in 1901-10 to 
1.31 in 1911-20, 3.05 in 1926 and 3.72 in 1930. 
It appears therefore that in England and Wales 
the death rate for cancer of the pancreas is 
slightly less for females than for males. 

I am able, however, to amplify the foregoing 
by some exceptionally interesting statistics, col- 
lected in connection with my San Francisco 
cancer survey, which represent an analysis of 
66,402 deaths from cancer in some twenty dif- 
ferent localities and areas of the United States 
and Canada. The total number of deaths from 
cancer of the pancreas in this group was 1,264 
as compared with 1,533 for the lungs, 1,677 for 
the bladder, 1,683 for the prostate and 1,887 for 
the esophagus. The number of male deaths 
from cancer of the pancreas in this group was 
738 and that of females, 526, so there is a lesser 
incidence of cancer of the pancreas among 
women than among men in this country at the 
present time. The average age at death in can- 
cer of the pancreas was 59.6 years for both 
sexes combined or respectively 59.3 years for 
males and 60 years for females. The average 
known duration of the disease for both sexes 
combined was 10.4 months or respectively 9.5 
months for males and 11.5 months for females. 

My San Francisco cancer survey also re- 
veals some extremely interesting comparative 
rates of mortality from cancer of the pancreas 
in different sections of this country and Can- 
ada, as shown in the table following: 


MORTALITY FROM CANCER OF THE PANCREAS 
RaTeE 100,000 


San Francisco, 1924-27 44 56.0 

San Francisco, 1928-31 4.7 65 2.7 
Oakland, 1924-28 3.2 2.7 3.7 
Chicago, 1925 31 35 28 
Buffalo, N. Y., 1922-26 24 28 21 
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New Orleans, white, 1919-23 08 12 0.5 
New Orleans, colored, 1919-23 0.4 0.4 04 
Virginia, 1926, white 16 21 1.1 
Virginia, 1926, colored 08 11 06 
East Orange, N. J., 1931-33 23 20 2.6 
Albany, N. V., 1924-29 45 69 3.2 
Hawaii, 1924-28 14 20 06 
Hawaii, 1928-31 09 0.7 138 
British Columbia, 1920-24 
British Columbia, 1925-29 29 3.3 2.5 
Alberta, 1921-25 0.8 0.8 0.9 
Saskatchewan, 1920-24 0.7 0.6 0.7 
Winnipeg 23 25 2.2 
Hot Springs, 1914-26 2.6 2.7 2.6 
Hot Springs, 1927-31 1.0 2.1 — 
Madison Co., N. V., 1919-32 0.8 1.0 0.8 
Amsterdam, Holland, 1920-29 0.8 0.9 0.7 
Portsmouth, England, 1909-25 1.4 2.3 0.5 
Montreal, 1909-25 0.9 0.9 0.8 
‘Manila, 1924-28 06 0.7 0.4 


It is thus shown that there are wide varia- 
tions in the local incidence of cancer of the pan- 
creas, the causes of which at the present time 
are unknown. The available facts, however, 
suggest a further study which should be based 
on original death certificates, with all the facts 
given on the certificates taken into account. 

Cancer of the pancreas is rarely 

arately for most of the countries for 

vital statistics are available. For the Irish Free 
State statistics have been published for a period 
of years ing to which, for 1924-31, the 
male death rate for cancer of the pancreas was 
1.8 per 100,000 while the female rate was 1.2. 
OWS: 


MORTALITY FROM CANCER OF THE PANCREAS 
Per 100,000 


F. 

Northern Ireland, 1926-32 2.0 1.6 

Switzerland, 1926-30 2.4 1.9 

Zurich 2.4 2.0 

Berne 2.7 1.2 

* * Tessin 3.9 4.3 

a, * Vaud 2.5 1.5 

Geneva 3.2 2.4 

Australia, 1903-23 1.6 1.1 
It would be interesting to extend this inter- 
national comparison, but as I said before, the 
data are difficult to secure. I have a return 
for Rangoon, Burma, for the period 1926-32, ac- 

cording to which there were 296 deaths from 


cancer, all forms, of which only two or 0.3 per 
cent were deaths from cancer of the pancreas. 
These were male deaths. 


the pancreas in males and three, or 0.8 per 
Finally, I have 


cent, were deaths of females. 


1 
cancer of all forms, of which only one was 
from cancer of the pancreas. This conforms to 
an analysis I made of the cancer specimens ex- 
amined at the Medical Research Institute of 
the Federated Malay States for the years 1926- 

... 222 special return for Manila, 1924 
28, based on an examination of original cancer 

Persons M. F. death certificates, representing 760 deaths or 
respectively 383 males and 377 females, of which 

Dr six or 1.6 per cent were deaths from cancer of 
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based on original data fur- 

government of Palestine repre- 
352 deaths from all forms of cancer 
during 1931-32, of which seven were from can- 
cer of the pancreas, or respectively out of 177 
deaths of males, four were cancer of the - 
creas, and out of 175 deaths of females, three 
were from this type of the disease. 

Through the kindness of the Director of Vital 
Statistics I have obtained a statement of deaths 
from cancer of the pancreas for the registration 
states of 1920 for the year 1931 which I give 

es. 


OF THE P 
REG. STATES OF 1920, 1931 


U. 8. 

Age Deaths Age Deaths 
Under 35 61 60-64 464 
35-39 64 65-69 446 
40-44 128 70-74 401 
45-49 199 75-79 238 
50-54 313 104 
55-59 404 85 and over 43 


This statement may be amplified by some ad- 
ditional observations on cancer in early life. 
There were two deaths from cancer of the pan- 
creas under five years of age, one at three and 
one at four. There was one death at ages five 
to nine, one at ten to fourteen, three at fifteen to 
nineteen, eight at twenty to twenty-four, eleven 
at twenty-five to twenty-nine, and thirty-five at 
thirty to thirty-four, a total of sixty-one deaths 
at ages under thirty-five. Out of a total mor- 
tality of 2,867 from cancer of the pancreas in 
the registration states of 1920 in 1931, 1,508 
were white males and 1,263 white females, while 
there were fifty-three colored males and forty- 
three colored females. There is therefore suffi- 
cient reason for believing that cancer of the 
pancreas is much less common among the col- 
ored than among the white population. This 
statement is supported by my special returns 
for New Orleans and Virginia given in full 
detail in different sections of the San Fran- 
cisco cancer survey. 

I know of no extended statistics of cancer 
ok the pancreas according to the precise seat of 
the disease in the organ affected. According 
to Ewing, ‘‘The location of the tumor is usually 
in the head or extending diffusely over most of 
the organ. Tumors limited to the body are 
much less common, and the tail is rarely af- 
fected. Of 386 cases collected from the liter- 
ature, 158 were diffuse, 156 limited to the head, 


twenty-eight in body, and twelve in tail. The 


organ is regularly enlarged, but in scirrhous tu- 
mors it may be small but very hard. 

David Krestin, in a review of his paper on 
Diseases of the Pancreas in the American Jour- 
= of thet igh May, . quoted to the 

ect that, ty per cent of pancreatic can- 
cers occur in the head of the organ. The inci- 


dence is greater in males. The symptoms and 
signs of creatic cancer are increasing ob- 
structive Jaundice, rapidly progressing emacia- 
tion, cachexia, anorexia with a distaste for fats, 
pain in the left hypochondrium or back when 
the celiac plexus is involved, diarrhea with char- 
acteristic pancreatic stools, painless enlarge- 
ment of the gallbladder, and evidence of pan- 
ereatie inadequacy.’’ 


For most of these observations definite data 
are apparently not available but there is no 
disagreement on the part of authorities that 
jaundice is one of the most characteristic symp- 
toms in the early onset of the disease. 

With further reference to the relative fre- 
quency of cancer of the pancreas, I quote the 
following observations from Osler’s Principles 
1990, Practice of Medicine, Eleventh Edition, 

“At the General Hospital, in Vienna, in 
18,069 autopsies there were 22 cases of can- 

cer of the pancreas (Biach). as 11,472 
post mortems at Milan, Segre found 132 tu- 
mors of the pancreas, 127 of which were car- 
cinomata, 2 sarcomata, 2 cysts, and 1 syph- 
floma. In 6,000 autopsies at Guy’s Hospital 
there were only 20 cases of primary malig- 
nant disease of the organ (Hale White). 


which a clinical diagnosis was made; in 31 
of these the diagnosis was verified by oper- 
ation or autopsy. The head of the gland 
is most commonly involved, but the disease 
may be limited to the body or to the tail.” 


In the same discussion occurs the statement 
that, ‘‘Of new growths in the organ, carcinoma 
is the most frequent. Sarcoma, adenoma, and 
lymphoma are rare. Adenoma of the islands of 
Langerhans may cause hypoglycaemia (hyperin- 
sulinism).’’ Cases of carcinoma of the pancreas 
originating in the islets of Langerhans are oc- 
easionally reported in the literature, but they 
apparently are relatively rare. The work of 
Seale Harris on hyperinsulinism may be re- 
ferred to as suggestive of a new line of f. 
proach for diagnostic purposes. George 
Pack, in reviewing carcinoma of the islets of 
Langerhans, by Cottalorda and Escarras in the 
American Journal of Cancer, December, 1933, 
gives the following details of more than pass- 
ing interest: 

“A thirty-two-year-old woman had 
tumor in the left hypochondrium. Radio- 
scopie studies of the digestive and urinary 
systems were normal. An exploratory lap- 
arotomy revealed a tumor the size of two 
fists, attached to the posterior abdominal 
wall and originating from the tail of the 
pancreas. The tumor was successfully ex- 
tirpated and had not recurred nine months 
later. Cornil made the microscopic exam- 
ination and found the tumor to be com- 
prised of endocrine . typical of the 


islets of Langerhans. never 
had hypoglycemia.” 
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these observations Pack adds the follow- into two grow formed of islet tis- 
‘‘Seale Harris, who first discovered sue only, and those contai 


ing note: 
and named the endocrine imbalance known as 
hyperinsulinism, has recently observed a sig- 
nificant relationship between these tumors of 
the islets of Langerhans (insulomas) and cer- 
tain types of epilepsy (J. A. M. A. 100: 321, 
1933). The epileptiform seizures occur during 
the hypoglycemic state and may be prevented 
in some patients by an appropriate diet. 

Mention may also be made of the discussion on 
Carcinoma of the Pancreas by K. Masumoto re- 
viewed by Cavers in the Cancer Review, 1932, 
to the effect that ‘‘In a series of 2,420 necrop- 
sies the author observed 14 cases of carcinoma 
of the pancreas out of a total of 275 carcinoma 
cases. The most frequent and prominent symp- 
tom was ascites, found in 12 cases and attribut- 
ed to portal stasis and peritoneal carcinoma- 
tosis. Histologically it could not be ascertained 
whether the disease arose in the islands of Lan- 
gerhans or in the duct epithelium. g 

With reference to rarity * 
coma of the pancreas, I quote a brief review 
the discussion by Tscherepnina, made by Cavers 
in the Cancer Review, 1931. 


“The author emphasizes the rarity of pri- 

mary sarcoma of the pancreas; he found 50 

cases reported in the available literature. 

His patient was a 51 — 
January. ; no o 

th months later. 


atrophy. 


Regarding adenomas of the islets of the pan- 
creas, the work of C. Natali of the University 
of Pathological Anatomy, Florence, is reviewed 
in the Cancer Review, 1930, as follows: 


“The author describes a case of so-called 
adenoma of the pancreas. This occurred in 
a person of 60 years with adenocarcinoma 
of the stomach, and formed a nodule as 
large as a nut, of sulphur-yellow colour, pro- 
jecting from the surface of the tail of the 
pancreas. Microscopically it was formed of 
cells of the islets of Langerhans, and showed 
a well-defined fibrous capsule. After giving 
a description of the microscopic appearances 
of the nodule the author gives a table of 19 
cases of a similar nature compiled from the 
literature. In 16 out of the 19 cases dia- 
betes was absent. He describes the varia- 
tions and morphology of these structures and 
notes that hyaline degeneration in the 
walls of the vessels and in the stroma is 
common. He discusses the genesis of these 
islands of Langerhans cells, and inclines to 
the view that they are hamartomas. He be- 
lieves that they are probably not functional 
and considers that they should be divided 


development than the former.” 

The reference to diabetes is and I 
hope some time in the future to be able to re- 
view the evidence regarding the probable cor- 
relation of diabetes to cancer, particularly of 
the pancreas, but this on the present occasion 
would carry me too far. The evidence appar- 
ently is quite conflicting. For the purpose of 
reasonable completeness in the present discus- 
sion I add a review of a discussion on diabetes 
in relation to cancer of the pancreas by Roth- 
mann, reviewed by Rivero in the Abstract Sec- 
tion of the American Journal of Cancer, Janu- 
ary, 1932, as follows: 


“The author presents a case of carcinoma of 
the pancreas with symptoms and signs of 
complete obstruction of the common bile 
duct and associated diabetes. Statistics are 
given to show that an association with dia- 
betes exists in about 20 per cent of cases. 
In some cases the diabetes disappears as 
the state of carcinomatosis progresses. In 
this connection Rothmann states that it has 
been shown that the acini and islands of 
Langerhans are supplied by the same capil- 
laries, that in certain pathologic conditions 
the capillaries become permeable to trypsin, 
and trypsin inactivates and then destroys 
insulin. ‘Injections of trypsin in the pancre- 
atic duodenal artery produce hyperglycemia 
and glycosuria by inactivation of insulin. 
Certain cases of diabetes may be explained, 
therefore, as follows; in a pancreas where 
there is pancreatic juice retention, the 
trypsin gets into the blood stream and in- 
activates the insulin, but as the acini are 
further destroyed and the trypsin 
Pears, so does the diabetes.” 


DISEASES OF THE Pancreas.—The relative 
mortality from other diseases of the pancreas is 
considerably less than that from cancer of the 
pancreas. In 1932 in the United States registra- 
tion area, the total number of deaths from dis- 
eases of the pancreas was only 677 against 674 
in 1931 and 668 in 1930. The death rate from 
diseases of the pancreas was 0.6 per 100,000 in 
1932 compared with a rate of 2.8 for cancer of 
the pancreas for the same year. In other words 
to every death from diseases of the pancreas 
there are 4.7 deaths from cancer of the same or- 
gan. The available space precludes an extended 
discussion of this disease which involves many 
highly complex aspects for both diagnosis and 
treatment. I give first a table for diseases of the 


pancreas in the United States registration area, 
1921-1932. 


AN 
U. S. REGISTRATION nA. 


1921-1932 
RATE PER 100,000 
Deaths Rate 
1921-24 2,062 0.54 
1925-29 3,345 0.61 
1930-32 2,039 0.57 


At necropsy, a tumour was e 
head of the pancreas; it had grown through 
Wirsung’s duct into the duodenum and com- 
pressed the portal vein, and was a poly- 
morphic-celled sarcoma with numerous mi- 
totic figures. The whole pancreas was scle- 
rotic, while the liver showed cirrhosis and 
Dre author suggests that the 
sarcoma had arisen from antecedent in- 
flammation of the pancreas.” 
11 
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In England and Wales the death rate for dis- 
eases of the pancreas increased from 0.4 per 
100,000 in 1911 to 1.3 in 1932, the highest rate 
on record. The actual mortality during this 
period was 5,797, of which 2,797 were males 
and 3,100 females. In 1932 the rate was the 
same for both sexes, or 1.3 per 100,000. 

I have also calculated the mortality rate for 
diseases of the pancreas in Australia for the 
period 1922-1932. In the aggregate there were 
770 deaths from diseases of the pancreas, of 
which 299 were males and 471 females. The ex- 
cess in mortality for females throughout the pe- 
riod under review is suggestive of fundamental- 
ly different conditions’ common to England and 
Wales and the United States. There was, how- 
ever, a marked increase in deaths from diseases 
of the pancreas among males during recent years 
and a slight decline in the mortality among 
women. The rate per 100,000 was 0.96 for 
males and 1.58 for females. 

For Canada I have information for the last 
five years showing no pronounced tendency to- 
ward an increase and with practical equality 
among the sexes. The number of deaths from 
diseases of the pancreas during the period 1929- 
32 was 237, or respectively 121 for males and 
116 for females. The population of Caneda at 
the present time is about 10,000,000 which would 
yield an average rate of 0.47 per 100,000. 

An excellent discussion on diseases of the pan- 
creas, illustrating their complexity, is contribut- 
ed by Dr. E. W. Archibald to the Reference 
Handbook of the Medical Sciences, 1917. Dr. 
Archibald differentiates pancreatitis, acute 
necrosis of the pancreas, chronic interacinar pan- 
creatitis, pancreatic calculi, pancreatic cysts, 
and pancreatic tumors. 

We have practically no accurate information 
concerning the numerical distribution of the dif- 
ferent types of the diseases suggestive of their 
relative frequency at the present time. With 
regard to cysts of the pancreas, Archibald ob- 
serves, It is probable that cysts of the pan- 
creas are rather more frequent than was for- 
merly supposed. While the number of recorded 
cases is not very large, it is safe to say that 
every hospital of late years contains records 
of cases that have never been published.“ 

I have carefully examined the reports for the 
last ten years of the Medical Superintendent of 
the Registrar General’s Office, London, which 
contain the only data on the subject with which 
I am familiar. They give a record of ninety- 
nine deaths from pancreatic cysts during the 


period 1921-1930, of which thirty-two were 
males and fifty-seven females. Non-differenti- 
ated non-malignant tumors of the pancreas 
numbered sixty-four during the same period, 
of which thirty-two were males and thirty-two 
females. I regret that I have no corresponding 
information for this or any other country. 

Next to pancreatitis is the question of trauma 
which no doubt occurs with sufficient frequency 
to indicate its etiological importance. A third 
very important factor is gallstones mentioned 
by a number of authorities as a direct causative 
factor. 

As regards acute pancreatitis Cecil, in his 
Textbook of Medicine, remarks that, ‘‘The dis- 
ease appears to be more common in adult males 
who eat and drink heavily.’’ I am unable to say 
which of the two forms of the disease is the 
more common. The late Dr. John B. Deaver 
was of the opinion (1917) that ‘‘the importance 
of pancreatitis was only lately becoming appre- 
ciated, but that it was the cause of many of the 
most severe gastric symptoms’’. Korte and 
Barker in 1917 were of the opinion that ‘‘males 
outnumber females in the ratio of 2:1’’. In this 
particular series of cases 76 per cent of the 
patients were females. According to Linder 
(1917), The most potent factor in the causa- 
tion of acute pancreatitis is, no doubt, gallblad- 
der disease, including cholelithiasis.’’ 


Summary. It is shown that cancer of the 
pancreas in the United States Registration Area 
was the cause of 3,361 deaths in 1932, while 
diseases of the pancreas. during the same year 
caused 677 deaths. It is also shown that the 
mortality from cancer of the pancreas is on the 
increase but the rates for the different countries 
vary within comparatively narrow limits, as a 
general rule, the rates being higher for males 
than for females. 

The average age at death from cancer of the 
pancreas in this country was 59.6 years for both 
sexes combined or respectively 59.3 years for 
males and 60.0 for females. The average known 
duration of the disease was 10.4 months for 
both sexes or 9.5 months for males and 11.5 for 
females. 

It would seem well worth while to initiate 
a more comprehensive study of the geographical 
distribution of cancer of the pancreas and dis- 
eases of the pancreas in different countries of 
the world in view of the apparently increasing 
death rate from cancer of the pancreas during 
recent years. 
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RESECTION OF THE LOWER END OF THE ULNA 
(SUBPERIOSTEAL) 


BY FREDERIC JAY COTTON, M.D.,° AND GORDON MACKAY MORRISON, N. p.“ 


for wrists in which 
complicated fracture of the lower end of the 
radius has left the ulna overlong, with impinge- 
ment on the carpus, this operation has other 
uses. 

Sometimes a real Colles’s fracture (not the 
type referred to above) shows a similar im- 
pingement. Sometimes a recurrent slipping of 
the ulnar head after wrist fracture may best 
be dealt with in this way, and in the cases of 
protruding ulna with a radius short from 2 
checked. epiphyseal growth, it works out ideally. 

Probably because no one ever writes about it, 
it is but little used, and the course of repair, 
and end results are not familiar. 

The technique is simple enough :—a cut about 
three inches long on the inner side of the ulna 
from the wrist joint upward brings us to an 
area where the bone is uncovered. A longi- 


tudinal cut from wrist up, say 214 inches, makes 
off the periosteum. 


it possible to shell 


The bone is then cut, not with a chisel, be- 
cause of trauma and the chance of splintering, 
but with narrow-nosed rongeur forceps, at a 
height about an inch and a half from the styloid 
tip, in such fashion as to leave a somewhat con- 
ical proximal stump. The near end of the dis- 
tal portion is then with bone-holding 
forceps, and lifted out, while the bone is cleared 
out from the sleeve with a curved 
*‘raspatory’’. Save where the ulnar extensor 


*Cotton and Morrison—For records and addresses of authors 
gee page 817, issue of April 12, 1934. 


tendon lies in a groove next the styloid process, 
the separation is easy. 

The wrist joint is opened up at the ulnar 
side but needs no attention. e periosteum, 
now a collapsed sleeve, is caught together with 
a couple of catgut stitches. No named vessels 
are cut. Nothing more is needed than the skin 
stitches and a pressure The astonish- 
ing thing about the manoeuvre is the repair. 
We have done it many times—have yet to see any 

joint reaction, and have always been surprised 
at the oddly good cosmetic result. 

The collapsed, but substantially intact, peri- 
osteal sleeve lays down enough bone with scar- 
continuation to the old internal lateral ligament, 
so that the wrist is stable and strong. The 
new head is smallish, but not conspicuously so. 

The operation, of course, in no way replaces 
the osteotomy still so often needed for recurring 
or oftener, unreduced deformity in Colles’s 
fracture. Within limitations of * as 
—3 8 however, it is extremely satisfac- 


O. W. J., seen February 6, 1933. Roofer. 4 2. 
On December 16, 1931 fell through a skylight, frac- 
tured head of the radius at the elbow and dislocated 
the ulna (same arm, right) at the wrist. 

Head of radius removed the day after the acci- 
dent. Usual physiotherapy and leather support. 
Finds hand without strength and not fit for work. 
Shows scar over site of radial head. Pronation free, 
supination only 40 per cent. Ulna at wrist promi- 


. The extra length and — 
downward at least 1 cm. 

Operated at the Faulkner Hospital. Cotton-Mor- 
rison, March 4, 1933. Seven-eighths of an inch of 
ulna removed subperiosteally, usual technique of 
closure. Examined May 5, 1933. Shows “unbe- 
lievably, no deformity whatever that one would no- 
tice. Even the prominence of the head of the ulna, 
or a corresponding prominence, not where it was 
but at the normal level, is visible.” Motion at that 
time “pretty nearly normal” in all directions. He 
lost headway after this from an intercurrent ill- 


| | JJ. N. B. J. OF M. | 
JULY 26, 1984 | 
p. nent, not loose, much too long for the shortened 
ae ness. By October fifth, all wrist motions were free. 
There was still some limitation of rotation seem- 
Derr, at the elbow. 
| 
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SOME PRESENT-DAY CONCEPTIONS OF PHOTOTHERAPY® 
BY FRANKLIN P. LOWRY, M. p. f 


IS paper is compiled in part from the au- 

thor’s modest clinical opportunities, but is 

chiefly the results of work by men of high stand- 
ing in their various professions. 


Its sole purpose is to present these facts in 
an impartial manner and thus to acquaint the 
physician with the real value of the several 
types of therapeutic lamps. 


Phototherapy is the treatment of 
conditions by means of ultraviolet, visible and 
infra-red radiations or vibrations given off from 
their source in the form of ether waves. 

It must distinctly be borne in mind that 
‘‘ultraviolet’’ and ‘‘infra-red’’ refer to certain 
definite spectral rays and are not confined in any 
sense to any particular make of lamp or element. 
Some rays from both of these groups are emitted 
from the sun and a reasonably large number 
of lamps in varying amounts. 


From the dawn of history, man has realized 
the beneficial effects of light radiations. Many 
of the ancients laid great stress on sun treat- 
ment for their ills and even erected solariums. 
Hippocrates, the father of medicine, was spon- 
sor of a health temple dedicated to ‘‘the sun, 
music and medicine’’. 

The universal practice of sun baths, especial- 
ly in the warmer climates, has continued until 
the present. However, nothing scientific was 
accomplished until the seventeenth century 
when Sir Isaac Newton, in 1666, discovered the 
spectrum of sunlight to be composed of violet, 
indigo, blue, green, yellow, orange and red rays. 
In 1678 Huygen announced the wave theory of 
light. Herschel discovered the infra-red spec- 
trum in 1800 and the following year Ritter dis- 
covered the ultraviolet spectrum. One year la- 
ter, Sir Humphrey Davy discovered the electric 
carbon are. This was the beginning of artificial 
light therapy. 

In 1889 Widmark, of Stockholm, proved that 
ultraviolet rays caused erythema and pigmenta- 
tion of the skin. T. A. Palm, in 1890, wrote of 
curing rickets by sunlight. The first indubitable 
evidence of this was offered by Raczynski in 
1912. During the years from 1892 to 1908 much 


Presented at the meeting of the New England Physical 
Society on October 18, 1933. 
Physical Ther- 

tal. record and address of author 


was contributed by Arons, Hewitt, Kromayer 
and Nagelschmidt, to perfect the output of the 
mercury vapor quartz burner in common use to- 
day. Until his death in 1904, Finsen contin- 
ued to work perfecting his carbon are lamp 
which is to-day in constant use in the Finsen 
Clinic at Copenhagen. In 1903, Rollier opened 
the first clinic for systematized heliotherapy of 
surgical tuberculosis at Leysin, Switzerland. He 
has several lamps emitting approximately the 
sun’s spectrum for emergency use on special 
cases during inclement weather. In 1920, ultra- 
violet radiation was used with success to clear 


up tetany. 

During the first years of the twentieth cen- 
tury, most of the work in therapeutic lamps was 
carried on by individual manufacturers who 
were primarily interested in assembling lamps 
which would be salable and practical for use. 
Obviously, most of the treatments were neces- 
sarily empirical. It is only within the past few 
years that any considerable number of scientific 
workers in the laboratory and hospital have been 
engaged in earnest research in this most im- 
portant field of sun and artificial light. To-day, 
by the increasing friendly codperation of these 
two groups, much is being done in an attempt 
to establish a rational basis for the treatment 
of appropriate diseases by the proper type of 
radiation. 


PHYSICS 

All radiations have four definite and measur- 
able properties; wave-length, energy, penetra- 
tion, and absorption. Wave-lengths are readily 
and ‘accurately determined by a spectroscope and 
are commonly measured in m Units 
(1/10,000,000 of a millimeter or 1/394,000,000 
of an inch). Penetration is measured by photo- 
graphic films and thermocouples. 

It is possible that at some future time re- 
search may demonstrate also that each form of 
radiation consists of a definite quantity of en- 
ergy. This is now a theory and called the 
„Quantum Theory’’. 

Wave-length and energy depend en 
upon the source of radiation. (See table 1 1.) 

Penetration and absorption depend not only 
upon wave-length and energy or intensity of 
radiation, but also upon the composition of tis- 
sues to be penetrated. 


(A) Wave-Lengths 


The wave-lengths of the spectrum as used in 
ther- | the treatment of disease (also including radium 
and x-ray) are as follows: 
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TABLE 1 Various kinds of tissue lie in the path of the 

Summary or Wave-LENGTHS OF ELECTROMAGNETIC rays and the distance reached by the latter is 

SPECTRUM dependent on the nature of the tissue as well 

(A—Angstrom unit) as on the wave-length and intensity of the rays. 

Cosmic Region of 0.1 A. Ultraviolet radiations below 2,900 A. are ab- 

— 0.1 - 5.0 sorbed in the atmosphere and therefore are only 
Roentgen 

on * 2 of 14 interest. Small amounts of en- 

5 or short J ergy, from 2,900 to 3,900 A. are present in the 

Visible near or long 88. 8 > sun’s radiation. Ultraviolet rays with wave- 

“blue 4,500- 4,900 A. lengths from 2,000 to 2,400 A. emitted from 

“green - 5,500 A. electric ares are stopped in the stratum corneum 

“yellow 2 neon 4 or outer layer of the epidermis. (See fig. 2.) 

3 7,600 A. Those with wave-lengths from 2,500 to 3,300 A. 

Infra-red near or short 7,600 - 14,000 A. pass through this layer, but are stopped in the 

tar or long 14,000 - 90,000 A. stratum granulosum of the epidermis—that is, 


(The above measurements vary somewhat 
with the individual retina.) 


Sunlight—2,900 - practically ends at 20,000 A. 
Light visible to human retina—3,900 - 7,600 A. 
Maximal 2 970 A. 
' Tanning of skin—2,600 - 3,000 A. 
Bactericidal (surface organisms )—2,000 - 2,900 A. 
_Absorption by etry (treatment of rickets) 
7 best at 2,800 - 3,200 A. 


0 4000 5d 12000 16000 20000 24000 26000 32000 36000 40000 44000 48000 
WAVELENGTH IN ANGSTROM UNITS 


FIG. 1. 
“Artificial Sunlight’’—Luckiesh.) 
agale 


Kelvin (Centigrade + 273). 

Figure 1 illustrates the spectral distributions 
of energy from six sources, with their operat- 
ing temperatures. It demonstrates graphically 
a well-established law of physics which states 
that the higher the temperature of the light 
source, the relatively greater the per cent of 
radiation emitted in the visible and near infra- 
red regions and therefore the deeper the pene- 
tration. In other words it shows that the hot 

filament lamp emits much more energy 
in the visible and near infra-red region than 
either the carbon filament lamp or the infra-red 
elements. It will therefore be seen that it is 
most important to use the proper source of 
energy for the results desired in penetration 
and absorption. 


(C) 


Penetration 


This is most important. Much of the value 
of phototherapy depends upon this property. 


in the living epidermal cells. Those with wave- 
lengths from 3,400 pass through the entire epi- 
dermis but are stopped by the blood in the sub- 
epidermal capillaries. Rays with wave-lengths 
of 3,900 (these are the shortest visible light 
rays), probably do not penetrate farther than 
the longest ultraviolet rays. On the other hand, 
the visible red rays (wave lengths to 7,600) have 
a much greater penetrating power, some of them 
reaching the superficial strata of the muscles 
under the deep fascia before they are stopped. 
The visible green and yellow rays have an in- 
termediate penetrating power. The near infra- 
red rays penetrate deeper than any rays of the 
spectrum but as they become longer they rapid- 
ly lose their power of penetration. The | far 
infra-red rays have a very slight penetration, 
those beyond 14,000 being absorbed in the epi- 
dermis. 

Unfortunately the rays which are most bac- 
tericidal (2,000 to 3,000) have a very feeble 
penetrating power. As the wave-lengths get 
longer the germ-destroying power falls rapidly. 
Consequently we cannot expect ultraviolet rays 
to destroy bacteria (that is, by direct action) 
except on the surface. 


TABLE 3 
Tissu PENETRATION (APPROXIMATE) 


1,900- 2,500 Penetrates the epidermis (horny 


( 
ment layer). and 
2,800- 3,200 Penetrates the terminal blood 
vessel layer. 
2.200 the dermis 


3,900 - 10,000 Penetrates the dermis and sub- 
cutaneous layer. 
10,000 - 14,000 Abrupt oe of penetrating 
to epidermis only. 


The penetration of the various rays into hu- 
man tissue varies somewhat according to the 
person and to the portion of the body irradiated. 


However, the f diagram will serve as an 
app 


TABLE 2 
Wave-LENGTHS OF DEFINITE KNOWN VALUE 
(B) Energy 
100 
> TUNGSTEN FLAMENT 3500°% 
60 
it 
if, = 
JJ. 
11 | 
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Much has been accomplished in the physies of 
the various types of radiations. It is now pos- 
sible to accurately measure the wave-lengths of 
the radiations from the various burners and to 
have some idea of their penetration into human 
tissue. Many of the early clinical theories have 
been upset and lamps are being used more ra- 
tionally as the results of these laboratory and 
clinical investigations. 

Figure 2 very diagrammatically gives some 
idea of the penetration of the different portions 
of the spectrum into human tissues. This is of 
the utmost practical importance for it shows 
what is to be expected from any source of radi- 
ation of moderate intensity coming within this 
field (i.e., ultraviolet, carbon are, tungsten fila- 
ment or infra-red generators). 

The radiations from an ultraviolet generator, 
theoretically, should be entirely below the 3,900 
A. line but all these generators give off many 
bands in the visible and even a few bands in the 
infra-red. 

The carbon are output depends n upon 
the type of lamp and carbons. By using the 
proper carbons its output may extend over a 
portion of the ultraviolet, all the visible spec- 
trum and continue through the infra-red well 
beyond 14,000 A. 

Rays emitted from the infra-red elements 
follow approximately the line A“ (fig. 2) thus 
losing all of the great range of penetrating ra- 
diations anne in some of the other lamps, but 
extending a long distance into the far infra- 
red region. The penetration of their rays into 
~ tissues is therefore extremely su 


(D) Absorption 
When an impulse of light energy strikes the 
skin, one of two things happens ; it either 
bounces off, in which case we say it is reflected ; 
or else it sinks in, in which case we say the en- 
ergy is absorbed. The absorption of light ra 
—— prime objeet of most of our body body irradi. 


Absorption depends upon the result of the 
three previous properties of light—wave-length, 
energy and penetration. 

Changes in body chemistry, increased blood 
supply in tissues, activation of hormones, ete., 
are all dependent upon the absorption of light 
energy. The depth of absorption depends of 
course on the penetration. Increased depth of 
penetration means increased depth of absorp- 
tion, therefore deeper tissues are benefited when 
. highly heated source of radiation is 


This is demonstrated in table 4. 

The human body is composed largely of water. 
With that fact in mind, the above investigations 
have been carried out by Luckiesh and others 
using water. Salts in solution, and other blood 
contents cannot alter conclusions based on the 
above facts. The effects of body — may 
alter the rays, but cannot change the above 
values relative to each other. 

In table 4 are recorded percentage amounts 
of energy absorbed in four different thicknesses 
of water and the amount still remaining to pen- 
etrate and be absorbed at deeper levels. No 
data are available for comparison of an infra- 
red element. However, these elements 
usually have a temperature of less than 1,000 K. 
with a penetration power proportionately less. 

The foregoing reason, therefore, clearly dem- 
onstrates that from the standpoint of spectral 
energy, distribution, penetration and absorp- 
tion, the tungsten filament lamp is apparently 
best fitted for therapeutic use where deep pene- 
tration without ultraviolet is desired. 

The carbon filament lamp (such as that used 
in hand heaters) is next and the infra-red units 
of least value in fulfilling these requirements. 


ACTION 


The ultraviolet rays (the shortest of these 
therapeutic rays) are emitted from several types 


TABLE 4 
(“Artificial Sunlight”—Luckiesh) 
PERCENTAGE OF RADIANT ENERGY, FROM Four Sources, ABSORBED IN Four LAYERS OF WATER 


Source 
(True Temperature) 


Percentage 
Absorbed in Water of Depth 
0.06 0.40 0.82 2.28 


of Total Energy 


1) Carbor filament 90 deg. K 
2) Tungsten filament 3500 deg. K 
3) Tungsten filament 2920 deg. K 
4) Tungsten filament 3500 rg K 


77.3 
64.5 
58.0 
43.6 


81.0 
70.5 


62.2 
48.4 


1) Old treated carbon-filament; 4 watts per candle. 


2) Approximating regular vacuum tungsten lamps; 9 lumens per watt. 
3) Actually a 500-watt gas-filled tungsten lamp; 19 lumens per watt. 
4) Near the melting-point of tungsten; 46 lumens per watt. 
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FIG. 2. 
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.— ... —. ᷑᷑ —˙—7—] ᷑ . ... r Ü —p— — — 
Unabsorbed 
at Depth of 
cm. cm. cm. cm. 2.28 cm. 
64.1 87.9 12.1 
50.4 80.0 20.0 
46.5 70.5 29.5 
33.6 56.4 43.6 
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of lamps the most important of which are de- 
scribed below. They affect the chemistry of the 
body. by which certain body conditions are 
aided in recovery to normal. Just how improve- 
ment takes place we do not know except that it 
is apparently through some complex chemical 
or hormonic reactions. This has been made 
somewhat more specific by workers who have 

that the clinical results from use of 
the ultraviolet rays are caused by the absorp- 
tion of products formed by irradiation of body 
tissue cells and by non-specific protein reactions 
of an undetermined nature. 

These rays have no heat or visibility. They 
are divided into the far (or short) and near 
(or long). The shorter rays are abiotic or tis- 
sue destroying. These also have the ability to 
kill surface bacteria. We are now beginning to 
realize what has long been a theory with con- 
servative physical therapists, that the long con- 
tinued exposure to short ultraviolet radiations 
can cause an aging of the skin if nothing worse. 

The longer ultraviolet rays—those near the 
visible spectrum—are the ones which apparently 
are of more benefit to us in the treatment of 
diseased tissues. It is in this region that we 


find a narrow band which aids best in the cure 


Next in order of wave-lengths are the visible 
rays, 2 blue, green, yellow, orange and 
red. As yet we are uncertain just what part vis- 
ible rays play in our life history. We know that 
the violet end of this spectrum carries on some 
of the body chemical reactions ascribed to the 
ultraviolet rays. The longer rays—orange and 
red—are apparently chiefly concerned with heat 
and penetrate well into the tissues causing a 
stimulation of normal body functions. It is 
probably more than a conjecture that the other 
rays will some day be found to have a definite 
röle in the chemical changes of the body neces- 
sary for our best good. This visible spectrum, 
while not directly necessary to the life of man, 


The one known value 1 the infra-red rays 
is that they heat body tissues. They have no 
known bands of emission of special 


(1.) The quartz vapor arc lamp is one of our 
most widely used generators for giving us our 
greatest range and penetration of ultraviolet 
radiation. It must be borne in mind that while 


the above is true, these lamps 
large amount of rdiation the 
some in the infra-red region. However, since 
such a large amount of ultraviolet radiation is 
emitted, this lamp is used ially for its 
ultraviolet 2 which seem to have a 
distinct chemical effect in the body. It will be 
noticed in figure 2 that these ultraviolet rays pen- 
etrate but a very short distance below the sur- 
face of the skin; the shortest (1,800-2,900 A.) 
do not reach below the horny layer.. The long- 
est or near ultraviolet rays (2,900-3,900 A.) pen- 
etrate the corium or derma, the dense connec- 
tive tissue. 

(2.) There are several lamps manufactured 
for general office use whose por is monochro- 
matic, that is whose major ry ge = is in a single 
band with its wave-lengths in the region of 
2,537 A. While lamps with this output are 
undoubtedly of some value, so far they have not 
been demonstrated to be of any more benefit 
than some other lamps. Moreover we do know 


many types. There are small ones using 10 or 
less am the common office and home 


are used in hospitals for the irradiation of sev- 
eral patients at the same time. With plenty of 
time and a solarium ventilated and arranged 
properly, these lamps produce notable results. 
Such work, ene is largely confined to Eu- 
rope and most especially to Co The 
Finsen Clinic in that city is world famous and 
its work to a very large degree is concerned 
with use of the carbon are lamp treatments. 
These treatments usually average one and a 
half hours. 

The chief objection to the use of the carbon 
arc lamps is that they produce much heat, glare, 
noise and odor. They require lengthy treat- 
ments and are thus ive to operate. Be- 
cause of these objections, even though the proper 
type of carbon is capable of emitting a most 
valuable spectrum for therapeutic use, the car- 
bon are lamp has never a great favorite 
in this coun 


(4.) The common incandescent lamp 
closely 


an output 


eC N. EB. J. OF M. 
— JULY 26, 1984 
tive to human tissue. As yet very little is 
known about this band. With continued use 
its possibilities for harm seem greater than 
e 1 came those for good. It certainly should not be used 
indirect cause of erythema and tanning of the * — 1 
treatment types). ese are eo n 
electrodes containing combinations of metal in 
order to produce several varieties of spectra. 
Really efficient results may be expected from 
those lamps using 20 or more amperes. These 
may use relatively plain composition carbon 
electrodes emitting a close approximation of the 
sun’s spectrum and are very efficient. Cored 
iS Inadirecuy he ULMOST Importance as upon 
its presence depends the development of chlo- 
value as is possibly the case with ultraviolet 
radiation. There are two types of rays, near 
or short (near the visible spectrum 7,600-14,000 
A.) of decided penetration and far or long 
(14,000 and beyond) which hardly penetrate 
deeper than the horny layer of the skin. 
SOURCES 


and others in various 
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without the ultraviolet, but with visible aud 
deep penetrating infra-red and some superficial 
infra-red rays. This makes an ideal lamp 
where penetration as well as superficial heat is 
desired. With this is also combined the entire 
visible spectrum. 

(5.) Infra-red ‘‘elements’’ (non-luminous 
sources). Laboratory workers definitely state 
that the only attribute which has been found 
or is to be found for the infra-red unit 
giving off no visible spectrum, is heat. These 
elements emit very little of the near infra-red 
rays (7,600-14,000 A.) in the deeply penetrat- 
ing region. Their chief output is in the region 
of the far infra-red (14,000-50,000 A.) which 
penetrate but little below the outer horny layer. 
Their possibility of heating any deeper is by 
the conduction of heat as in the case se of a hot 
water bottle. As such a large amount of radia- 
tion is held in the surface layer of the skin, 
the skin becomes heated much more quickly 
than when other lamps of a more penetrating 
type are used. The chief objection to the use 
of these units or elements is their lack of 
deep penetration. However, if rapid superficial 


(6.) 

„health“ lamps on the market, whose ultra- 
violet radiation is greatly emphasized. Their 
sale and use to laymen should be discouraged. 
These are purchased for the most part because 
of a large volume of over-enthusiastic advertis- 
ing which suggests to the public the necessity 
of using these lamps if health and happiness are 
to be retained, regardless of age or present phys- 
ical condition of the purchaser. These lamps, 
for the most part, emit too little ultraviolet to 
be of any benefit. If they do emit a reasonable 
amount of ultraviolet and are used with con- 
siderable frequency, they will in all probability, 
according to the advice of some of our best der- 
matologists, exert an aging effect upon the skin 
not immediately noticeable. As a matter of 
fact, very few persons really need frequent tonic 
treatments and when so needed, they should be 
under the direction of a physician who knows 
at least something of the possibilities for good 
or ill of these lamps. Ultraviolet treatment in 
general should be expected to be given in an 
office or hospital and for a relatively small 
number of pathological conditions. 

(7.) Because the sun is the natural source 
and generator of life on this planet, it would not 
seem amiss to consider the possibility of its 
use as highly valuable in the treatment of many 

thological conditions. This as we have seen 

has been done through the ages. At the pres- 

ent time Bernhard and Rollier in the Swiss Alps 

— of the world are 

using heliotherapy to obtain extraordinary re- 

sults in superficial infections, extra- 

pulmonary tuberculosis, etc. Its one defect lies 

in its frequent ree when and where 
it is needed. 


From our * experience and present knowl- 
edge it would seem that the proper uses for the 
three ranges of lamps are as follows: 

(a) Lamps produeing ultraviolet rays may 
best be used for certain changes in blood chem- 
istry, hormone activity and treatment of some 
skin conditions. 

The value of the ultraviolet lamps has been 
much over-rated in the past. The pendu- 
lum is now swinging back to normal. A variety 
of conditions which a few years ago supposed 
to be best treated by ultraviolet radiations are 
now much more successfully treated by other 
means. Then, also, because these lamps emit 
much of their radiations in the visible and infra- 
red regions, it is difficult to know just how much 
credit should be given the ultraviolet rays for 
some of the successful results attributed to them. 

(b) The incandescent tungsten filament 
lamps and carbon are lamps with their long 
range of wave-lengths closely resemble the sun’s 
spectrum. With these lamps heat is produced, 
penetration assured and possibly some change 
in body chemistry as well. Such lamps may well 
be used instead of diathermy for heating the 
tissues in certain of the superficial conditions. 
The incandescent lamps also make a most ex- 
cellent preparation for o other forms of treatment 
(massage, diathermy and galvanism). 

(c) The infra-red unit is adapted for use 
when a rapid hyperemia is desired and pene- 
tration is not important. It is best adapted for 
heating the skin in preparation for Pa mae | 
or galvanism and wherever counterirritant 
fect is desired. 

There are two accomplishments solely due to 
the ultraviolet rays that can be definitely proved : 
erythema and cure of rickets. These rays, how- 
ever, may play an important röle in relieving 
pathological conditions. For example: Erysip- 
elas may be terminated more quickly, a variety 
of skin conditions may be helped greatly and 
the irritation of eczema may often be relievea 
by radiation with an ultraviolet generator. 
Whether these, and results similar, are caused 
entirely by ultraviolet rays, or by their com- 
— with others, is still an unsolved prob- 

em. 

It is well known that much more severe sun- 
burn is experienced by exposure on a hazy day 
than on a clear one. 

Physicists tell us that a centimeter of water 
will eliminate all infra-red rays beyond 
14,000 A. What actually happens is that on 
a bright summer day, if exposed to the sun’s 
rays long enough, we experience both heat and 
sunburn. On a hazy day, with the same expo- 


sure, we feel cooler, but experience a more severe 
sunburn. A distinct portion of the infra-red 
rays has been obliterated by the moisture in the 
air with the result that ultraviolet rays have 
to proceed, with lessened restriction, 


been able to 


— „ = 
heating is desired, they are very satisfactory. 
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to incite a more severe erythema. This illustrates | ical body tissues and probably also 


the antithesis between ultraviolet and infra- 
red, a condition which very possibly obtains be- 
tween other portions of the spectrum suggest- 
ing that in all probability, the sun, or a near 
uivalent, in which we obtain an interrelation 
of the three portions of the spectrum, is our 
best source for general work in phototherapy. 

Rollier, a world authority on phototherapy, 
who has cured by this method thousands of 
chronic cases of bone and joint diseases during 
the past thirty or more years, says ‘‘I have 
always insisted on the complete solar spectrum 
as a therapeutic entity. 

Research workers in some of our best technical 
schools and many physicians in the larger 
clinies are also in agreement with this senti- 
ment. 

For some patients there will still be a definite 
need for a stronger ultraviolet generator for 
use in a few, but none the less important, path- 
ological conditions which at present improve 
best by that treatment. And when rapid hyper- 
emia or ‘‘counterirritation’’ is desired, the 
infra-red generator may still be an important 
piece of apparatus in the office equipment. 


It is earnestly hoped that in the near future it 
may be possible to obtain a relatively ideal 
therapeutic lamp. Such a lamp might best be 
a bulb type with controlled energy and spec- 
trum output producing approximately the sun’s 
spectrum. A bulb lamp is more conveniently 
handled than a carbon are lamp. With an ap- 
propriate glass bulb, ultraviolet rays produced 
by heating the tungsten or other filament will be 
emitted. A patient will then get the long ultra- 
violet rays, visible, all the penetrating and pos- 
sibly some of the superficial infra-red rays. Such 
a lamp would then be used in whatever condi- 
tions the sun’s rays would be beneficial, from a 
mild ultraviolet radiation to intense heat. 


CLINICAL FINDINGS 


At present, phototherapy emerging from a 
most unsettled past is still struggling over many 
problems in common with other branches of 
therapy. Although much of definite value has 
been proved recently, in the physies of light by 
workers in this and other countries, compara- 
tively few of the difficult clinical problems have 
been solved. There are a variety of factors 
responsible for these many unsolved chemical 
problems. Investigators in different laboratories 
work under varying conditions of climate, light 
source and dosage. Then too, different investi- 
gators work on different types of animals and 
on healthy human beings, when in reality the 
apparatus is to be used on pathological tissues 
in sick human beings. Obviously their skin and 
body mechanisms are entirely different from 
those of the sick patient. Then again, much of 
the benefit of phototherapy undoubtedly de- 
pends upon its effects caused by intricate chem- 


reactions on 
by the stimulation of hormones. Such combina- 
tions offer problems which are highly involved 
and not readily solved. 

With the advent of ultraviolet generators, it 
was hoped that at last we had something specific 
and practical which would be of vital help to 
nature in overcoming many of our pathological 
conditions, especially those of infections. But 
with more than a decade of sincere work by clini- 
cians and the more scientifically accurate work 
carried on by laboratory workers, we are com- 
pelled to acknowledge its disappointing limita- 
tions. 

There is still much doubt as to the relative 
importance of phototherapy in many pathologi- 
eal conditions. On the other hand, there are 
many cases where this form of treatment, often 
best followed by massage, can be of very dis- 
tinet value. 


Blood 


One of the most difficult problems upon which 
investigators have been working, is the effect of 
phototherapy on the blood. Such work is fun- 
damental and of great importance. The results 
are frequently confusing if not misleading. 
Many and varied reports of workers often give 
equally varied conclusions as to the efficacy of 
the different types of light on the human blood. 

The following is a conservative estimate of its 
value as we know it: 

Apparently little or no increase is to be ex- 
pected in the hemoglobin content and number 
of red cells in normal individuals. Some cases 
of secondary anemia are brought up to approach 
normal but rarely ever beyond, regardless of 
the number of treatments. 

It is admitted by most workers that pernicious 
anemia is rarely benefited to any appreciable 
extent by radiation, except that the blood is less 
toxic. This is probably due in no small meas- 
ure to the complexity of this condition, as sug- 
gested by Dr. W. B. Castle, who states that 
these cases appear under various disguises and 
usually show failure in physiological function or 
deficiency in diet factors. The Taft Heliother- 
apy Ward of the Cincinnati General Hospital, 
however, established an enviable record in the 
treatment of pernicious anemia by heliotherapy 
before the use of liver therapy was A 
recent communication from the superintendent 
states that they feel the combined treatment of 
heliotherapy and liver to be much more effi- 
eacious than liver alone. 

According to Friedlander and Wiedmer 
(1929) the reticulocytes in healthy persons in- 
crease during the spring months as contrasted 
with the winter and they suggest the cause of 
this increase to lie in the increasing ultraviolet 
radiation from the sun as it again nears our 
part of the earth. Various competent workers 


. 


VOL. 211 
NO. 4 


PHOTOTHERAPY—LOWRY 


177 


have reported an increase in reticulocytes when 
artificial rays in the ultraviolet region were 
used during the winter months when these fall 
below normal. 

It seems probable that a normal erythrocyte 
count may be slightly raised and a low red 
count may, in some cases, be raised to normal, 
by frequent exposures to ultraviolet radiation. 

Platelets are rapidly increased to normal and 
possibly somewhat above normal. 

Most workers report a rise in the white count. 
The actual increase in numbers and relative 
percentage of lymphocytes and leucocytes vary 
greatly under different conditions. 

The coagulation time of blood is shortened. 

The percentage of phagocytes is increased. 

It has been found that increased immunity 
has persisted experimentally in animals for only 
one or two days following an irradiation. 

Laurens writes, ‘‘ While sunlight and artificial 
energy baths probably benefit general health 
there is very little, if any, unequivocal evidence 
that they influence specific immunity, although 
it is extensively believed that they increase the 
general resistance of the body to infection by 
increasing the bactericidal power of the blood.’’ 

Blasi in 1929 found that the opsonie action 
of the blood serum of children with a positive 
von Pirquet test after ten ultraviolet irradia- 
tions had been given, was more marked than 
that of children with a negative von Pirquet re- 
action. 

Alkalinity is slightly increased. Mayer at- 
tributes this to the action of the red (heat) 
rays. 

Basal metabolism is possibly slightly in- 
creased. 


Tuberculosis 


Most authorities agree that sunlight or arti- 
ficial radiation is definitely harmful in active 
eases of pulmonary tuberculosis with a tempera- 
ture of over 100 degrees. This form of treat- 
ment may readily light up a lesion which is 
tending to become quiescent. Mayer feels still 
more confident of this if the patient has already 
failed to respond to a fair trial of the routine 
rest and hygienic treatment. 

Rollier believes that in any disease, as well as 
in pulmonary tuberculosis, with great weakness, 
toxemia and hectic fever, the sun bath and arti- 
ficial light as well, do more harm than good. He 
also adds the following contraindications for use 
of the sun, in common with many other investi- 
gators, ‘‘cardiae insufficiency, valvular disease, 
advanced myocarditis, arteriosclerosis, nephritis, 
advanced bilateral renal tuberculosis with 
threatening uremia, lung cases of the nodular 
type and those in which exudative manifesta- 
tions predominate’’. 

There is probably little danger of hemoptysis 
in pulmonary tuberculous cases from the use 


of sun or ultraviolet radiation when the treat- 
ments are given judiciously if the patient is 
not in an active stage. 

Mayer and others emphasize the possibility 
of helping with phototherapy the following 
types of tuberculous cases: pleural and perito- 
neal of either the superficial and lymph node 
types. There appears to be general commenda- 
tion of radiation as a beneficial remedy for 
laryngeal, bone and joint tuberculosis. Gen- 
eral body radiation may be given with sun, car- 
bon or mercury are lamps. Most workers also 
add reflected ultraviolet rays to the larynx if 
that be involved. 

Skin Diseases 

Some common skin conditions are temporarily 
and some are permanently relieved. The eczemas, 
psoriasis and some of the skin poisons can fre- 
quently be relieved of their more disagreeable 
sensations even if the underlying cause must be 
treated by other methods. 

Most dermatologists agree that ultraviolet 
is occasionally an important help in aene vul- 
garis, especially in intractable cases. 

Comedo and acne papulosa of puberty may 
be controlled best by suitable topical remedies 
and ultraviolet radiation or both. 

Alopecia areata may be benefited by ultravio- 
let radiation, but only in amounts producing a 
decided erythema. Dermatologists, in general, 
feel that all types of alopecia can be treated as 
successfully by other methods as with ultra- 
violet radiation. 

Spider nevi can be eradicated with blister- 
ing doses of ultraviolet radiation if electrolysis 
is not desired. 

Telangiectasia can be eradicated by ultra- 
violet radiation. 

Lupus vulgaris is best treated by ultraviolet 
radiation. Success will result but requires much 
patience and time, sometimes two or three years. 

Erysipelas may be rapidly terminated by a 
relatively few treatments depending upon ‘the 
severity of the case and the intensity of treat- 


ment. 
Other Diseases 


Certain glandular activities are stimulated 
by phototherapy such as the parathyroid which 
in turn causes an increase in the metabolism of 
phosphorus and calcium, thus aiding in the cure 
of infantile tetany, and rickets. It is thought 
by some that many of the results of photother- 
apy are accomplished by an indirect compli- 
cated reaction involving the sympathetic sys- 
tem and the production or activation of hor- 
mones. 

It is well established that ultraviolet radia- 
tion stimulates the organism and the cure of 
rickets and tetany, but larger doses depress and 
are actually detrimental. This apparently ob- 
tains in the case of immunity and bactericidal 
reaction of blood. Several laboratory workers 


178 


PHOTOTHERAPY—LOWRY 


N. E. J. OF M. 
JULY 26, 1934 


report that rats over-irradiated have consist- 
ently gained less than other rats receiving a 
correct antirachitic dose. 

Phototherapy is also used daily in conjunction 
with a variety of other forms of treatment in 
many of the more common pathological condi- 
tions. Arthritis, when confined to a few joints, 
may be treated with individual lamps or so- 
called ‘‘bakers’’. When the condition is gener- 
alized, an electric light cabinet or some sim- 
ilar device may be used to advantage as a part 
of the treatment of this obstinate disease. This 
will stimulate active 


proves the nutrition and carries away the waste 
products, thus speeding up the process of re- 


sores. It may be of great help in most 
cases of acute sinusitis, otitis media and sup- 


hyperemia, bringing about | cout 
the relaxation of blood vessels, which in turn im- covients, w 


purative otitis media and mastoiditis after sur- 
gical measures have been instituted. 


From the foregoing it should be definitely 
realized that each source of phototherapy has 
its own ess. This must 
always be borne in mind by the physician in 
prescribing for his patient if he desires to ren- 
der the most efficient treatment. 


1933. 
Combining Radiation for Health 
with’ Light for Vision. New York: D. VanNostrand Com- 


pany, =. 
Woodbury, F. T.: The basis of rational * 
Phys. 4 14: 469, 1933. — 


DINITROPHENOL DANGEROUS IN “REDUCING” 
NOSTRUMS 


The “reducing racket” has a group of new and 
dangerous drugs, dinitrophenol and related com- 


to warn the public that these compounds are 
dangerous.” 
“Clinical evidence shows,” Mr. Campbell said, “that 


lism. Common symptoms are increased tempera- 
ture, pulse or respiration, or copious sweating.” ... “In 
particular,” Mr. Campbell warned, “these drugs should 
not be used by individuals suffering from chronic 
rheumatism, alcoholism, tuberculosis or diseases of 
the heart, liver or kidneys, as poisonous and other- 
wise harmful effects are even more likely to mani- 
fest themselves. There is also some evidence that 
they may cause profound disturbance of the blood- 
forming organs. 

“These drugs, in common with many others, may 
serve a useful purpose when the dosage is properly 
adapted to the needs of the individual patient, pro- 
vided there are no contraindications to their use,” he 
says. Proper dosage and indications for use, how- 


ever, as well as prompt discovery of toxic effects, 
can be determined only by a skilled physician. Fur- 
thermore, there may be unexpected harmful effects 
that are not disclosed by the first tests. Such et- 
fects can be determined conclusively only after ex- 
tensive trial and use, in addition to the tests which 
should in all cases be made before the preparation 
is offered to the public—U. S. Department of Agri- 
culture. 


THE CANCER DEATH RATE 


Dr. Hoffman’s report in The Spectator shows a 
definite increase in the mortality caused by cancer 
based on a study covering the periods included from 
1906 through 1933. According to the report based 
on a study of the 32,000,000 inhabitants of 50 Amer- 
ican cities, there was a rise in the death rate from 


71.6 per 100,000 in 1906 to 124.7 in 1933. 


A study of 177 American cities shows that in 
1932 the rate was 117.1 and in 1933 it was 118.2. 
There is a great difference in cancer death rates 
in various localities, some showing an excess of 150 
per 100,000 and others well below 50 with the sug- 
gested explanation for Detroit, for example, where 
many persons in the younger ages are employed in 


— to Hoffman, cancer ranks second 

among the causes of death in this country exceed- 
ed only by diseases of the heart “considered as a 
group”. He does not ascribe the statistical in- 
crease as due to more exact diagnoses. If no ex- 
planation is forthcoming, the facts seem to warrant 
the conclusion that the concentration of study on 
the cancer problem has not been so effective as has 
been hoped even with the impressive number of 
cured cases. 


— 
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ceding massage in cases of contusions, sprains, | 
pounds. Racketeers are selling these drugs in fat 
reducers in spite of reports of deaths caused by their 
compounds, says W. G. Campbell, Chief of the Food 
and Drug Administration. “Reducing agents con- 
taining these drugs,” says Mr. Campbell, “have 
sprung up like mushrooms all over the country, and en a Se 
are endangering the lives of patrons. The Federal ee 
Food and Drugs Act has no jurisdiction over prod- 
ucts of this type, dangerous though they may be. 
All that the Food and Drug Administration can do 
these drugs act by increasing the metabolic rate 
This amounts to a speeding up of the body process- 
es, resulting in a destruction of the tissues, includ- 
ing fat, to provide fuel for the accelerated metabo- 
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CASE 20301 
PRESENTATION OF CASE 


The patient was a thirty-six year old Amer- 
ican mechanic. Five months before entry he 
visited his physician because of profuse sweat- 
ing, slight cough and fever. His temperature |e 
was 101.5°. Examination of the chest was ap- 
parently negative. The following day his tem- 
perature was 105°. He had a slight cough and 
complained of tightness over the lower part 
of the sternum. Two days later his tempera- 
ture was 103.5°. He coughed much more and 
had some sputum, not blood tinged. He devel- 
oped some pain in the chest. A few rales were 
heard posteriorly in the upper left lobe. He 
was admitted to a hospital, where examination 
showed slight dullness of the left lung posteri- 
orly, increased tactile and vocal fremitus and 
flatness on the left anteriorly. The heart sounds 
were inaudible. The pulse was regular. The 
liver was felt two fingerbreadths down and was 
slightly tender. The white blood cell count 
was 8,700, with 85 per cent polymorphonuclears. 
A film of the chest showed marked dilatation 
of the heart shadow with bulging of the right 
and left borders. Approximately ten days after 
admission a pericardial friction rub was heard 
on the right in the fifth interspace. No pericar- 
dial tap was performed. His convalescence was 
long and slow. His temperature remained slight- 
ly elevated. Approximately three months after 
admission to the hospital mentioned a film of the 
chest revealed fluid at the right base. About 
seventy-five cubic centimeters was aspirated. 
The fluid showed a specific gravity of 1.016 and 
contained 8250 cells, of which 78 per cent were 
lymphocytes, 13 per cent polymorphonuclears, 
and 9 per cent large mononuclears. A guinea 

pig was inoculated. Six weeks later it was re- 
* as alive. The liver inereased in size, 
reaching four fingerbreadths below the costal 
margin. He had considerable ascites, but this 
ractically disappeared before his discharge. 
While at home his activity was very much re- 
stricted. Ascites and edema appeared, and 
three weeks after his discharge he was readmit- 
ted to the hospital. He remained there for 
about three weeks, receiving digitalis and vari- 


ous diuretics. The ascites re A and he was | lateral 


Massachusetts General 


transferred to the Hos- 
pital. 


Occupational history. He had been a me- 
chanie in a rubber mill for seven years. He 
had worked in the soft coal mines of Penn- 
sylvania for four years and in several automo- 
bile plants in Detroit for six years. Just previ- 
ous to admission he worked for a shoe company. 

The family history is non-contributory. There 
was no history of tuberculosis. 

Past history. He had had the usual child- 
hood diseases. There was no history of rheu- 
matism or pneumonia. He had had gonorrhea, 
but denied syphilis. 

Physical examination showed a pale, well- 
nourished man with cold, cyanotic extremities. 
Examination of the heart showed no visible or 
palpable impulse. The neck veins were mod- 

erately engorged and showed slight pulsation. 
The left border of dullness was in the fifth in- 
terspace 11.0 centimeters from the midsternal 
line, which was two centimeters outside the mid- 
elavieular line. The right border of dullness 
was 5 centimeters from the midsternal line. The 
supracardiac dullness measured 5 centimeters. 
The blood pressure was 106/90. The action 
was rapid and regular, with a rate of 104. The 
sounds were somewhat muffled at the apex and 
of a distant, poor quality. At the base they 
were louder. In the pulmonic area both first 
and second sounds were slurred. No murmurs 
were heard. Examination of the lungs showed 
impaired resonance on the right posteriorly from 
the angle of the scapula down. This was as- 
sociated with diminished breath sounds, tactile 
fremitus and voice sounds. There were no rales. 
The abdomen was enlarged and contained con- 
siderable fluid. The liver was felt 7 centimeters 
below the right costal margin in the midclavicu- 
lar line. The edge was tender. There was slight 
pitting edema of both lower extremities. 

The temperature was 100°. The respirations 
were 22. 

Examination of the urine showed a very 
slight trace of albumin and an occasional leuko- 
cyte. The blood showed a red cell count of 
5,300,000, with a hemoglobin of 80 per cent. 
The white cell count was 12,000, with 85 per 
cent polymorphonuclears. The serum protein 
was 7.4 per cent. A liver function test showed 
40 per cent retention. The stools were negative. 

An electrocardiogram showed normal rhythm, 
a flat T, and inverted Ts and T.. 

X-ray of the chest showed the right border of 
the heart obscured by thickened pleura and a 
small amount of fluid. It also obliterated the 
outline of the right diaphragm. The measure- 
ments of the heart were within normal limits. 
The mediastinum was markedly increased in 
width, slightly more on the right. Oblique and 
views of the chest showed hazy cardio- 
phrenic angles. The pulsations of the heart 
and mediastinum were weak. There was very 
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little evidence of an appreciable amount of 
pericardial effusion. 

The ascites increased in amount. Several ab- 
dominal paracenteses were done. The fluid was 
yellowish green in color and showed a specific 
gravity ranging from 1.010 to 1.016. The cell 
counts averaged 500 to 600 white blood cells 
of which approximately 50 per cent were lym- 

Other therapeutic procedures con- 
sisted of rest in bed, digitalis and diuretics, 
none of which seemed to alter his course. He 
ran a low-grade fever, 100° to 101°, during his 
About six weeks after admission 


on the operating table. 


X-Ray INTERPRETATION 


Dr. Ausrey O. Hampton: Here are the shad- 
ows we described at the right border of the 
heart and diaphragm. Here is a dense line 
which is obviously in the interlobar septum. 
Here you see the septum between the upper and 
lower lobes, here between the middle and upper 
lobes. The septa are quite dense and thick. 
There are also white lines along the left chest 
wall. That one is about two millimeters thick. 
That we interpreted as thickened pleura, be- 
cause on this side there is no obliteration of the 
eostophrenie angle, and we thought nothing ex- 
cept pleura could be distributed so evenly with- 
out obliterating the angle. Here there is no 
thickening. The picture is that of mild hyper- 
trophy and dilatation of the heart without much 
evidence of pericardial effusion. The left up- 

r border dips down. The total transverse 

measurement is 14.5, the internal diame- 
ter of the.chest 30. Over 14 is probably en- 
larged, but in a chest as large as that we thought 
the heart measurements within normal limits. 
The mediastinum is quite wide. The shadow of 
the aorta on both sides is obscured. 

We took both oblique views to demonstrate 
the sign of pericardial effusion at the cardio- 
phrenie angle, that is, obliteration of the an- 
gle. I do not think that sign is worth much 
when the pleura is thickened. The cardiac pul- 
sations were weak, and yet we could see them. 
When we can see heart pulsations witii the 
fluoroscope we do not feel like saying that there 
is an appreciable amount of fluid in the peri- 
eardium. Again, here is the thickened pleura 
along the axillary line. 

In this film, taken a month later, there is a 
marked change in the whole picture. Both 
diaphragms are now obliterated and we have ev- 
idence of fluid in the pleural cavity on the left, 
perhaps a little more on the right. His medias- 
tinal shadow is also more indistinct. We found 
no calcium in the pericardium or pleura. 


CLINIcAL Discussion 


Dr. Paul, D. Waite: This case is one of the 
failures of treatment in our series of patients 


Most of the ten patients who were operated 
on, and especially those who were relieved, had 
little evidence of infectious activity, although 
two of the five successful cases had had recent 
polyserositis and there was some doubt as to 
the wisdom of operation at the time because of 
the possibility of stirring up a fresh infection, 
tuberculous for example. These two doubtful 
cases, however, were young and they happened 


to be one hundred per cent relieved. 


The patient under discussion now 


had an active infection and this infection ob- 
viously was polyserositis, including involvement 
of pleura and of pericardium, as indicated both 
by history and by examination (physical and 


x-ray). We did not know the etiology, that is, 
certain 


whether it was tuberculous or not. A 


reentage of the cases of Pick’s disease are tu- 
reulous, probably about thirty per cent. 
This patient was obviously in distress, and 


to survive obviously needed surgical relief. The 


signs were more marked than in any other 


UL p 
only a little over 10 millimeters, the blood pres- 
sure being 104 systolic and 90 diastolic. During 
inspiration the pulse would disappear. It was 
one of the most marked instances of paradox- 
ical pulse that I have ever encountered in the 
absence of much effusion into the pericardium. 

We decided, in spite of his age and the ac- 
tivity of the infection, that it was fair to take 
the risk, and we imposed that risk on Dr. 
Churchill. 

Dr. Epwarp D. CHRUncHUL: This case is 
quite a contrast to the usual case of Pick’s dis- 
ease, in which surgery has been so successful. 

At operation the pericardium was exposed 
and opened. The parietal pericardium was over 
one centimeter in thickness. The heart was in 
no place in contact with the parietal pericar- 
dium, but was surrounded by a layer of this 
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with Pick’s disease that we have had under 

our care in the past five years. Of a total of 

thirteen cases of Pick’s disease (constrictive 

pericarditis), ten have been operated upon and 

three have not. Of the ten cases operated upon 

five have been completely relieved of their symp- 

toms and of their signs of Pick’s disease, that 

is, of their dyspnea and of enlargement of the 

abdomen and ascites, and have returned to 

practically normal activity. That is a very 

good batting average of fifty per cent. The 

case under discussion today was one of three 

fatal cases. This man died at the time of oper- 

ation. Two of the three patients who died were 

oldest cases of the series of ten. This man 
a was thirty-six, the oldest was fifty-two, and the 
J third was twenty-three. The age undoubtedly 

enters into the matter of operative risk, but 

perhaps as important is the question of the ac- 

tivity of the process. 
paradoxical pulse as important evidence of con- 
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straw-colored fluid. When the fluid was re- 
cardial cavity, being tied down by the inflam 
matory reaction in the visceral pericardium and 
by the thickening of the pericardium at the base 
of the heart where the great vessels enter and 
leave the pericardium. It was obvious that we 
were dealing with a condition for which we 
could do nothing surgically, and also that we 
were facing an immediate fatality. 

In the group of patients suffering from a re- 
duced cardiac inflow, unless conditions can be 
improved by operation the operation itself is 
a dangerous procedure. In the first case of this 
type—we have had two—the pericardium was 
found studded with tubercles. That man died 
twelve hours after the operation. In the case of 
the patient under discussion the same situation 
was encountered except that there were no ob- 
vious tubercles,—the reduction of cardiac inflow 
was the same. The one hope was to see if the vis- 
ceral pericardium could be stripped off the 
heart; but the patient succumbed in the process. 

A Purmcun : How much fluid did this man 
have? 

Dr. CHUnc hL: It could not be measured, 
but was about 250 or 300 cubic centimeters. The 
fluid in itself was not the cause of the tam- 
ponade, because the filling of the heart was not 
improved by its removal. 

Dr. Waite: May I ask about two or three 
of the other cases that were operated on suc- 
cessfully? Is it not true that in some of these 
you had to take off the visceral as well as the 
parietal pericardium ? 

Dr. CnHurcuit: Yes, I think that is true. 

Dr. Waite: In this case the condition was 
more marked, was it not? 

Dr. CHurcHILL: Yes, and more acute. In 
the other cases, except one I think, there was 
no fluid between the two layers. 

Dr. WuitTe: In some of the other cases when 
you took off the parietal pericardium the heart 
was able to expand at once, was it not? There 
was much less thickening of the visceral peri- 
cardium in them. There were other cases in 
which the constriction was due to involvement 
of both parietal pericardium and visceral peri- 
cardium. 

Dr. CHURCHILL: We found one case in which 
there was encapsulated fluid over the right auri- 
cle. Here both layers of pericardium were re- 
sected in order to allow normal expansion of 
the auricle. 

Dr. Wuite: Although that case had some 
fluid in the pericardium, there was a complete 
recovery. 

Dr. CHURc HL: Yes. But the tissue was 
different. It was organized fibrous tissue, 


“whereas in to-day’s case the pericardium was an 
acute inflammatory edematous tissue. 
Dr. Waite: One further important observa- 


tion about the third case that died, the older 
patient, fifty-two years old, is that after peri- 
cardial resection from the right heart chambers 
pulmonary edema developed, and death ensued 
in a few days, apparently from pulmonary con- 
gestion, the result of release of the right ven- 
tricle, with the left ventricle still bound in ad- 
hesions. 

Dr. CuurcHit.: In that case also we mis- 
judged the condition of the liver. I think the 
extreme degree of cirrhosis of the liver shown 
at autopsy may have played a part. 

Dr. Grorce W. Homes: Would a pneumo- 
pericardium allow you to between 
the two types of cases, the one that is success- 
ful and the one that is not? 

Dr. CuurcnHi.: If we had taken out the 
fluid and replaced it with air it might. 

Dr. Wurte: It would be very difficult. 


POSTOPERATIVE PATHOLOGIC DIAGNOSIS 
Tuberculous pericarditis, acute’ and chronic. 


PatHo.oaic Discussion 


Dr. Tracy B. Malrlonr: We did not have 
what a pathologist would consider a postmortem 
examination. In fact all that was possible after 
the patient’s death was to continue the explora- 
tion a little in the operative field, which Dr. 
Churchill did and allowed me to observe. 
Neither of us thought that the pericardium 
looked like a tuberculous one at the time of 
operation. It was tremendously thickened, but 
nothing that we could see in gross suggested 
any miliary lesions or tubercles. There was no 
definite calcification. The pericardial sac, be- 
sides the fluid, contained extraordinary amounts 
of spongy fibrin. The layer of gelatinous mate- 
rial in which were small collections of fluid was 
as I remember it everywhere 1.5 centimeters or 
thicker, but I think a good deal of the exudate 
was almost more solid than fluid. Both the 
visceral and the parietal pericardium were mark- 
edly thickened and the inflammatory infiltration 
extended down through the diaphragm as well. 
Because of the uncertainty as to the etiology 
at the time of operation, considerable amounts 
of fluid were removed and cultured. In the 
Surgical Laboratory an anaerobic 
streptococcus was grown from the material. 
Meanwhile we were putting through sections 
and we found tuberculosis, but we were unable 
to demonstrate tubercle bacilli with stains. 
Some of the fluid had been put into a monkey’s 
pericardium by Dr. Churchill. He has brought 
this specimen over. As you see, it is a beauti- 
ful tuberculous pericardium, and the omentum 
is studded with tubercles. This has not been 
sectioned as yet, but from the appearance of 
these lesions I do not believe there is any doubt 
as to the tuberculous character. 


| 
| 
— 
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I will take a moment to show you some see- day. There was some abdominal which 
was at times very severe and cramp-like but not 


Dr. Cuurcnm.: This lived for a 
month and then was quite sick. He was chloro- 
formed and an autopsy performed a week ago. 
At the time of his death he showed marked 
edema of the scrotum, hands, and eyelids. He 
had 150 eubie centimeters of straw-colored fluid 
in the belly, 25 eubie centimeters in the right 
pleural cavity. In other words he died with 
the clinical picture that this patient had, part- 
ly tuberculosis and partly cardiac failure. 

Dr. MaLLonv: This first section is from one 
of the spongy masses of fibrin scraped out of 
the pericardial cavity. It contains no collec- 
tions of mononuclears, nothing that suggests 
tubercle formation. Sections at the fibrous 
pericardial wall, however, such as this second 
one, show as typical miliary tubercles as one 
could ask for. 

Dr. Ricnarp C. Canor: Would you make a 
diagnosis on this if you had not employed the 
monkey test? 

Dr. Matiory: I felt pretty sure of it, in 
spite of not being able to demonstrate tubercle 
bacilli. I do not think a negative acid-fast 
stain means very much. If we had cut one 
hundred sections and looked at each for an hour 
and then not found tubercle bacilli it would 
mean something. Short of that it hardly does. 

Dr. CuurcHILL: I think the one interesting | ease 
be misled by obtaining cultures of anaerobic 
streptococci. Two of the four tubes in which 
the pericardial exudate was planted grew a 
short chained anaerobic streptococcus. The 
monkey showed a classical case of tuberculosis. 


CASE 20302 
PRESENTATION OF CASE 


First admission. A forty-one year old Eng- 
lish seamstress entered twenty-one years before 
her final admission complaining of abdominal 


pain. 

Two weeks before entry she began to have a 
dull constant pain in the epigastrium and the 
left upper quadrant passing along the left of 
the sternum. This was accompanied by a great 
deal of belching. Since that time she had had 
a similar pain occurring two or three hours after 
meals and lasting three or four hours. There 
was no vomiting until two nights before entry, 
when she brought up about a cupful of blood. 
The pain was somewhat relieved by soda. There 
were no tarry stools or jaundice. 

She was discharged against advice before 
x-ray films could be taken. 

History of interval. She was perfectly well 
after her discharge except for occasional at- 
tacks of belching. Nine years after her dis- 
charge she was in bed for eight weeks, during 
which time she vomited two or three times a 


related to meals. Two or three times a year she 
had a attacks of pain in the ‘‘pit of her stom- 
ach’’ which doubled — up. The attacks would 
start with nausea and vomiting, followed by 

pain. Two weeks before her second admission 
she had diarrhea which lasted several days. Dur- 
ing the past ten years she had had typical angi- 
noid attacks of precordial pain with radiation 
down the left arm. The attacks often came 
while she was recumbent, several times during 
the day and night. These attacks were re- 
lieved by nitroglycerin. 

Second admission, thirteen years after her 
previous discharge. She entered this time for 
excision of a fistula in ano. 

Physical examination showed an ischiorectal 
abscess on the right. The chest was negative. 
The heart sounds were of poor quality. There 
were no murmurs. There was tenderness on 
pressure over the third and fourth ribs in the 

precordial region. The blood pressure was 
215/115 Examination of the abdomen showed 
tenderness on pressure over the right lower quad - 
rant with a question of slight spasm. There was 
costovertebral tenderness, definite on the right 
and slight on the left. 

X-ray examination of the whole gastrointes- 
tinal tract showed no evidence of organic dis- 


be fistula in ano was excised. She contin- 


She was discharged at the end of three weeks. 

Three years and a half later she gave a his- 
tory of having had for the past five years sud- 
den fainting spells during which she would lose 
consciousness and frequently hurt herself in 
falling. These attacks came on more frequent- 
ly before her third admission and made it im- 
possible for her to go out of doors alone or do 
any cooking. During this period she had in- 
creased frequency and nocturia up to three 
times a night. She also had chronic cough with 
purulent sputum. During the six months before 
her third admission she had severe frontal head- 
aches and on occasions tinnitus. She had lost 
about eight pounds during the year before ad- 
mission. 

Third admission, three years and seven 
months after her previous discharge. 

Physical examination showed an obese, pale 
woman. The heart was not enlarged. The su- 
pracardiac dullness measured 6 centimeters. 
There was a rough systolic murmur at the base 
which was also audible at the apex. The aortic 
second sound was loud and snapping. There 
was an unusual degree of precordial hyperes- 
thesia to percussion. The left border of dullness 
was not made out. The blood pressure was 
198/114. There was marked peripheral arterio- 


O Dave anginal attacks, Aut TWO OF three 
y. A cardiac consultant suggested cervical 
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sclerosis. The abdo-en was obese. The liver | obtain. Two weeks before entry her bowels sud- 


X-ray examination of the heart showed it to 
e. 


The temperature was 98°, the pulse 90, the 
respiration 22. 

Examination of the urine showed a specific 
gravity of 1.025 and a brown test for sugar. 
The sediment showed an occasional epithelial 
cell. Examination of the blood showed a red 
cell count of 4,400,000 with a hemoglobin of 70 

r cent and a white cell count of 10,350, with 

per cent polymorphonuclears. The stools 
were negative, except that one out of five ex- 
amined showed a positive guaiac. A Wasser- 
mann test was negative. The blood sugar 
ranged from 175 to 210 milligrams. 

An electrocardiogram showed normal rhythm, 
rate 80, and left axis deviation. T. was flat. 

Her anginal attacks were controlled by nitro- 
glycerin. She was digitalized and her mild dia- 
betes was treated by regulation of her diet. 
She refused to have alcohol injections and was 
discharged at the end of six weeks. 

History of interval. After her discharge she 
continued to have i attacks with occa- 
sional fainting spells. Three months before 
her fourth admission, two years and a half 
later, she began to have sharp twisting pains 
which lasted for two or three minutes and oc- 
curred every two or three days. The pain was 
located in the left lower quadrant and was very 
intense. On the day before admission during 
one of these attacks she had an attack of diar- 
rhea and passed approximately two quarts of 
blood. She had always been more or less con- 
stipated, requiring cathartics. The fistula in 
ano repair had been unsuccessful and she al- 

experienced pain during defecation. 
ourth admission. Physical examination was 
practically the same as on her third entry. The 
blood pressure was 190/100. 

The temperature was 99°, the pulse 85. The 
respirations were 20. 

Examination of the urine showed a specific 
gravity of 1.020, a slight trace of albumin and 
a red test for sugar. Examination of the stools 
showed a four plus guaiac. 

A barium enema showed a diverticulitis of the 
sigmoid and a spastic cecum. There was no 
organic pathology in the esophagus, stomach or 
duodenum. 

A proetoscopie examination showed the rectum 
full of clotted blood, but no abnormalities or ob- 
struction were observed. She was discharged 
on the twelfth day. 

History of interval. Three weeks before her 
fifth admission, a year and eight months later, 
she was suddenly seized with severe cramp- 
like pain over the entire abdomen. This was 
accompanied by anorexia, which persisted. Fur- 
ther description of the pain was impossible to 


denly stopped moving. There was nothing ab- 
normal about her bowel habits or the appear- 
ance of the stools just prior to this incident. 
Two days before admission she began to have 
persistent vomiting. 

Fifth admission, a year and eight months 
after her fourth discharge. 

The patient was in a semicomatose condition 
and was very uncodéperative. Physical examin- 
ation done in the ward the morning following 
admission showed an elderly woman lying in 
bed complaining of abdominal pain which could 
not be localized. During the examination she 
began to retch and raise a small amount of mu- 
cus, although she strained vigorously. Sudden- 
ly her respirations became labored. Her pre- 
cordium was very tender and no heart sounds 
were audible. 

The temperature was 100.5°, the pulse 96, the 
respiration 23. 

Examination of the urine showed a large trace 
of albumin, a green test for sugar and large 
numbers of white blood cells. The blood showed 
a white cell count of 12,600. The non-protein 
nitrogen was 53 milligrams. 

DIFFERENTIAL DIAGNOSIS 

Dr. WHM D. Surrn: I am going to be 
rather sketchy in this discussion for more than 
one reason. In the first place she had five ad- 
missions, and to take them all up one would 
have to talk all the afternoon. In the second 
place I cannot make a diagnosis. 

She came in first when she was forty-one years 
old with a history of two weeks’ epigastric and 
left upper quadrant pain which radiated along 
the left border of the sternum and was accom- 
panied by a large amount of belching. Two 
days before entry she vomited a cupful of blood. 
In addition to the three usual causes of vomit- 
ing blood and in addition to the unusual ones, 
such as polyp and benign tumors, the belching 
and pain radiating up the left sternal border 
would almost make me want to include dia- 
phragmatic hernia or possibly a peptic ulcer of 
the lower end of the esophagus. However, we 
have absolutely nothing by which we can make 
a diagnosis by exclusion. Possibly the fact that 
she vomited blood once and then lived twenty- 
one years makes an ulcer that healed the best 
possibility. 

She came in again at the age of fifty-four 
on account of a fistula in ano. We will disre- 
gard the fistula. 

We are told that nine years after the first at- 
tack of epigastric distress she was in bed for 
eight weeks, during which time she vomited 
two or three times a day and had abdominal 
pain which was very severe and cramp-like and 
not related to meals. In addition to the ab- 
dominal pain she had attacks of pain in the 
pit of the stomach which doubled her up. The 


age Was not felt. There was a mild degree o 
pitting edema over the shins. 
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attacks started with nausea and vomiting and 
then the pain followed. One thinks of possible 
gall bladder, or of recurrence of an ulcer. There 
is no point in thinking of all the possible causes 
and then trying to exclude them, because there 
is no evidence by which you can exclude and 
then make any diagnosis. 

Here is another interesting point. During 
the past ten years, from the age of forty-four, 
she had had typical anginal attacks of precordial 
pain with radiation down the left arm, occur- 
ring while she was recumbent during the day 
or night and relieved by nitroglycerin. If there 
was any relation between that anginoid pain and 
the upper abdominal discomfort I should think 
again quite seriously of diaphragmatic hernia, 
that is, the type of diaphragmatic hernia in 
which Dr. Bock has been interested. Upper ab- 
dominal pain associated with anginal pain 
angina pectoris. They are difficult to find by 
x-ray. They are precipitated by increased ab- 
dominal pressure. If there is increased ab- 
dominal pressure, a bit of the stomach gets 
pushed up through a ring and you may get 
very definite anginoid symptoms which radiate 
down the left arm. 

Physical examination does not help much. 
She had a blood pressure of 215/115. The abdo- 
men showed slight tenderness on pressure over 
the right lower quadrant with questionable 
slight spasm. If any one wishes to consider 
chronic appendicitis he is welcome to do so. I 
am not interested. Furthermore we have thrown 
in for good measure the fact that there was 
costovertebral tenderness, definite on the right 
and slight on the left. I am going to disre- 
gard that too. 

X-ray of the whole gastro-intestinal tract was 
negative. That is not very helpful. 

She was discharged and did not appear again 
until she was fifty-seven years old. At that age 
she had a new symptom, sudden attacks of faint- 
ing during which she lost consciousness fre- 
quently, falling down and hurting herself. My 
first thought in view of the hypertensive heart, 
angina, and presumable coronary sclerosis is 
that very likely these were Stokes-Adams’ syn- 
dromes. That is excluded later, because she had 
a perfectly normal electrocardiogram. There 
was no evidence of partial block or anything 
else of significance. 

My next thought was, did she have hemor- 
rhage? Did she bleed and lose consciousness? 
That is not very good either, because a person 
does not as a rule suddenly lose consciousness 
and fall down. 

My next thought was cerebral arteriosclerosis. 
Are the fainting attacks cerebral episodes? 
That is pretty hard to say, because there are 
no other evidences of cerebral arteriosclerosis 
such as attacks of aphasia or transient paralyses 


or vertigo. Here again we might 
try to make a diagnosis by exelusion, but 
have absolutely no evidence by which to 
clude, so far as I can see. It may be cerebral 
arteriosclerosis. 


der all 
and 
we 
ex- 


The attacks came on more frequently and 
made it impossible for her to go out-of-doors or 
do cooking. She had increased frequency and 
nocturia. She may be getting vascular nephri- 
tis secondary to her essential hypertension. She 
also had chronic cough and purulent sputum. 

During the 
frontal headaches and occasional ringing in 
the ears. There again we might say anemia 
from blood loss. We might say cerebral arterio- 
sclerosis. I say cerebral arteriosclerosis rather 
than high blood pressure, because I am one of 
the iconoclasts who do not believe that hyperten- 
sion in itself gives symptoms. I believe the 
cerebral vessels, the kidneys or the heart are 
responsible for the actual symptoms. I do not 
believe we get symptoms due solely to the high 
blood pressure. 

She lost eight pounds during the past year; 
not a very big percentage in an obese woman. 

We have another physical examination in 
which we are told that she was obese and pale, 
and that the heart was not enlarged. The supra- 
cardiac dullness was 6 centimeters. There was 
a rough systolic murmur and the aortic second 
sound was loud and snapping. That rules out 
another cause of fainting. It occurred to me 
that she might have aortic stenosis and the 
fainting was cerebral anemia; but with a loud 
aortic second she probably has not aortic steno- 
sis. People do not faint just because they have 
heart and is nothing to suggest 
any other sign of aortic stenosis except the 
rough — murmur. There was an unusual 
degree of pericardial hyperesthesia on percus- 
sion. That may have — the hyperesthesia 
that is sometimes associated with angina. On 
a other hand it is not at all uncommon to 

d paresthesia of the left chest, tender spots, 
mo endings in the skin with people who have 
no heart disease. I cannot draw any conclusion 
from that. 

The blood pressure is still high, 198/114. The 
abdomen is obese. The liver is not felt. There 
is a slight degree of pitting edema over the 
shins. 


X-ray examination of the heart showed it to 
be slightly enlarged in the region of the left 
ventricle. Certainly with that blood pressure 
it ought to be big. 

The examination of the urine shows 
but what of it? The blood showed a mild see- 
ondary anemia, I do not know why. She may 
have malignancy. 

The electrocardiogram does not help. 

The angina attacks were controlled by nitro- 
glycerin. She was digitalized and the mild dia- 


six months she had severe 
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angina 

years before she dies, attack after attack. She 
angina from the time she is forty-four until 

she is sixty-two. She is having attacks when 

quiet day or night. It is very extraordinary. I 


think Dr. Sprague might agree that it is extra- 
ordinary that she has angina decubitus and lives 


as long as that. 


When she comes in for the fourth time she is 


sixty years old. Since the last discharge she 


had continued to have angina and attacks of 


fainting. 
I do not feel 


have bled ike that must have been noted. Fur- 
thermore I am not at all sure that the bleeding 
from hemorrhoids would leave a rectum full of 
clotted blood. I think bleeding as near the 
anal orifice as that would be evacuated. I 
should doubt if it would leave a rectum full 
of clotted blood. Could she have had a bleeding 
“ulcer all these years and a new 8 It is un- 
likely. Then one thinks of polyps. Could the 
first bleeding at forty-one have been due to 

lyp? That does not seem reasonable to me. 
Has she malignant disease? Cancer is the most 
common cause of intestinal bleeding. There is 
no answer by x-ray, no answer by proctoscopy. 


Now this terminal event preceding her fifth 
and final admission. She had pain two weeks 
before she came in. Her bowels suddenly 
stopped moving. Two days before she came in 
she started to vomit. She came in obviously in 
a very serious condition. Of course one thinks 
about obstruction. She could not have had a 
high obstruction without being sicker than that 
in forty-eight hours. Furthermore if she had 
had a high obstruction she would have had a 
high non-protein nitrogen, more than 53. Could 
she have had a low obstruction? partial obstruc- 
tion which became complete, with resulting tox- 
emia and perhaps peritonitis? We have no ex- 
amination of the abdomen here. We do not 
know whether it was tender,—nothing except 
that she had pain which she could not localize. 

I feel quite hopeless. Of course there are 
certain things that she obviously had. She had 
hypertensive and arteriosclerotic heart disease 
with coronary involvement, general arterio- 
sclerosis, and cerebral arteriosclerosis. 

robably had some arteriolar sclerosis of the 
kidneys but not to such a extent that we can 
call it a nephritis. She had a mild diabetes. 


She 


In the last entry she had a t many white 
blood cells and albumin, and apparently has 
developed a urinary infection. That is all easy. 
I cannot link up her vomiting of blood at forty- 
one with her massive hemorrhage at sixty and 
death at sixty-two. Polyp which became malig- 
nancy is one thought. I do not believe it is a 
good one. She is sixty odd years old. She has 
had hemorrhage. She is in the cancer age. 
Malignancy is the most common cause of bleed- 
ing in the intestinal tract. My guess is that she 
had malignant disease of the gastro-intestinal 
tract, probably of the large intestine. 

Another question which I cannot decide is 
whether she died suddenly as the result of ob- 
struction toxemia and peritonitis or whether 
the terminal event may have been due to pulmo- 
nary embolus or coronary thrombosis. I cer- 
tainly cannot tell that on any evidence that is 


given. 
D1aGNosis 
Subacute intestinal obstruction. 


DIAGNOSES 
Coronary thrombosis. 
Ss of the heart with rupture. 
emo 


ium. 
Arteriosclerosis, coronary, cerebral and aortic, 
marked 


Cholelithiasis. 

Cholecystitis, chronic. 

Diverticulosis of the descending colon and sig- 
moid. 

Chronic vascular nephritis. 

Infarcts of lenticular nuclei. 


PATHOLOGIC DiIscussION 


Dr. BENJAMIN CASTLEMAN: We cannot ac- 
count for the bleeding in the gastro-intestinal 


tract. All we found were numerous diverticula 


in the sigmoid and descending colon, as was 
shown by the x-ray film taken at one of her ad- 
missions. There was no evidence of infection 
or bleeding at that time; no signs of ulceration 
or tumor in the whole gastro-intestinal tract. 

The immediate cause of death was coronary 
thrombosis with infarction of the heart and rup- 
ture causing a hemopericardium. Apparently 
this is one of the cases of angina and coronary 
disease that produce abdominal symptoms that 
Dr. Levine reported in 1918. 

Do you agree with that, Dr. Sprague? 

Dr. Howarp B. Spracue: Yes. 

I should like to add to what Dr. Smith said 
that it is a very unusual story for a woman 
to have angina beginning at this age and con- 
tinuing for ten years with repeated attacks. It 
is very disturbing to find that it can occur, be- 
cause one not infrequently has such a problem 
in a differential diagnosis and seeing a woman 
with this vague distress in the chest one usu- 
ally guesses that it is not angina. Apparently 
there can be a very severe progressive coronary 


disease present with such a history. 
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‘betes treated. She refused alcohol injections. 
I should like to comment on that angina, be- 
cause it is a little unusual. Here is a woman 
who begins to have angina pectoris at forty- 
— 
JJ. 
— 
— 
1 very well qualified to discuss | 
that huge rectal bleeding. I have never seen a 
diverticulitis with bleeding like that, and I do 
not believe that it occurs. One wonders whether 
she could have had any such bleeding from hem- 
orrhoids. She had been examined rectally for 
If she had malignaney on the right side on the 
been more anemic. 
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The New England for years refused to raise the statutory 

standards for the education of practitioners of 

Journal of Medicine medicine in Massachusetts. It has been re- 


LAW LEADS THE WAY 


rovement, and in establishing reasonably 
— standards has begun a needed house- 
cleaning. 

Massachusetts has educational institutions 
which are known all over the world and of 
which the citizens may well be proud. These 
schools, whether secondary, university, col- 
lege or institute have set high standards of 
achievement and are recognized leaders in edu- 
cation. It is important, however, to point out 
that side by side with these schools of distine- 
tion the Commonwealth has encouraged by the 
laxity of its regulatory procedures, profes- 
sional schools ‘‘of the baser sort’’. 

Contrasted with the refreshing breeze from 
the Bench, is the unsavory atmosphere in which 
the legislature has just been prorogued. The 
General Court in its last session as it has done 


states. 

Massachusetts has become a laughing 
among the states for its medical practice 
The legislature will change the law as soon 
public opinion demands it. It is the duty 
every physician to enlighten public opinion and 
to stimulate it to action. The health the 
people of the Commonwealth is at stake. 
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posium the following topics have been ably 
sented by their authors: The Care of the 
by William J. Macdonald, M.D.; Ne 
Abraham Myerson, M.D.; Heart 

Samuel H. Proger, M.D.; Can High Blood 
sure Be Avoided? by Lawrence B. Ellis, 


we 


Jam 


M. Daland, M. D.; What The Public Should 
Know of Di by Elliott P. Joslin, M.D.; 
Arthritis, by Robert B M.D.; Chronic 

eumatism, by Eleanor J. Macdonald, A.B.; 


The Effects of Fatigue, by John H. Talbott, 
M. D.; Pyorrhea, by E. Melville Quinby, 
D. M. D.; Why Gums Bleed, prepared by the 
Massachusetts Dental Hygiene Couneil, and 
Hemorrhoids, by L. S. McKittrick, M. D. 

The list of subjects shows how comprehen- 
sively the discussion has been covered, and the 
whole bulletin is added evidence to the inter- 
est that is being taken in driving home to the 
lay public the importance of preventive medi- 
eine. The article, What Price Health? contrib- 
uted by Dr. Mary R. Lakeman, Supervisor of 
Education in the Division of Adult Hygiene is 
of particular value, comprising, as it does, a 
personal health score card of thirty-seven points, 
that can be kept by the individual from month 
to month. 

The bulletin concludes with an article on 
diet, and an evaluation of the importance of 
the radio in public health education, by Dr. Her- 
bert L. Lombard, Director of the Division of 
Adult Hygiene. 
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Svocussos To Bar in Massachusetts were lower even than for 
Tue Boston MEDICAL AND Surgical JOURNAL admission to the practice of medicine. Cer- 
Betablished 1686 — — now lags far behind. Why 
————————————————————— | shou ere not be required for medicine at 
— 4 — — — ee years of work in an approved college 
Commrrres on PusLicaTions and then a medical course in an approved 
R. I. Lee, M. D., Chairman school? The standards for the practice of 
hehe x 4 ee medicine should be at least as high as for the 
Eprroaut Starr practice of law in Massachusetts, and it is not 
Rew Hon, M.D. Srarnax Ruewmoss, M.D. too much to ask that they should be as high in 
Joun — Pub. Massachusetts as the general level of the other 
C. Gor Lamm, A. M.D. 
Warm P. Bowsas, M. D., Managing Editor 
AssocutTs EprTors 
Gsonce G. SuTH, uD. B. Basso, M.D. 
THE NEW HAMPSHIRE MEDICAL SOCIETY 
PusuicaTion CoMMITTES 
—— The Commonhealth, the bulletin of the Mass- 
9 achusetts Department of Publie Health, has de- 
C. v. Darron, M. p. voted its issue for the first quarter of 1934 to 
G. Rickm, M.D. 4 
B. A. Stanuer, M.D. a discussion of adult hygiene. In this sym- 
SUnscatrion TuS: 86.00 per year in advance, postage paid 
SS 
15 . Ordere for — must be sent to 
the Journal office, 8 The Fenway. 
The Journal does not hold iteclf responsible for statements 
made by ony contributor. 
ommunications should be addressed to The New England eriosclerosis, by Paul D. White, 
Journal of Medicine, 6 The Femoay, Boston, Mase, Truth About Bright’s Disease, by , 
O' Hare, M. D.; The Cancer Probl by Ernest 
Tue news of the raising of the standards for 
entrance to the practice of law in Massachu- 
setts comes as the east wind in Boston on some 
almost intolerably hot and sultry day. The 
Supreme Court has taken action to remedy a 
situation which has called for years for im- 
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THIS WEEK’S ISSUE 
3 artieles by the following named au- 
rs: 


Rector, Jonn M. A.B., M.D. University of 
Pennsylvania School of Medicine 1930. For- 
merly Assistant Resident in Pediatrics, Chil- 
dren’s Hospital, Boston. Address: Medical 
Arts Building, 2000 Van Ness Avenue, San 
Francisco, California. Associated with him is 

WHEELER, WarrEN E. S. B., M.D. Harvard 
University Medical School 1933. Formerly Res- 
ident in Bacteriology, Children’s Hospital, Bos- 
ton. Address: Massachusetts General Hospital, 

Massachusetts. Their subject is ‘‘The 
Use of the Ketogenic Diet in Chronic Pyuria.“ 
Page 143. 


Smith, Ciement A. A. B., M.D. University 
of Michigan Medical School 1928. Junior As- 
sistant Physician, Children’s Hospital, Boston. 
His subject is ‘‘The Clinical Basis and Present 

ination Against Tuberculosis.’’ 
Address: 319 Longwood Avenue, 
usetts. 


Farper, Smpney. B.S., M.D. Harvard Uni- 
versity Medical School 1927. Instructor in 
Pathology, Harvard Medical School. Pathol- 
eo Boston Children’s Hospital. His subject 

Fulminating Streptococcus Infections in In- 
os As a 3 of Sudden Death.“ Page 


154. Address: 300 Longwood N Boston, 
Massachusetts. 


Green, Wu nan T. A. B., AM, M.D. In- 
diana University School of Medicine 1925. In- 
structor in Orthopedic Surgery, Harvard Medi- 
cal School. Junior Assistant Orthopedic Sur- 
geon, Children’s Hospital, Boston, and Peter 
Bent Brigham Hospital, Boston. His subject is 

Infections of Bones and K in 
Infancy.’’ Page 159. Address: 300 Long- 
wood Avenue, Boston, Massachusetts. 


Gauuison, Davis T. Ph. B., M.D. Tufts Col - 
lege Medical School 1924. Junior Visiting 
Physician, City Hospital. Instructor in 
Medicine, ts College Medical School. His 
subject is ‘‘Gastro-Intestinal Allergy as a Cause 
of Intestinal Obstruction.’’ Page 164. Address: 
520 Commonwealth Avenue, Boston, Massachu- 
setts. 


Horrman, Frepertck L. LL. D., Consulting 
Statistieian Prudential Insurance Company. 
Member of Board of Directors of the American 
Society for the Control of Cancer. In charge 


of Cancer Statistics Library, Cancer Labora- 
tory of the University of Pennsylvania. Mem- 
ber of American Cancer Research Asso- 
ciation. Honorary Member, German Cancer 
Research His subject is ‘‘Cancer of 


Society. 


the Panereas. Page 165. Address: 133 
South 36th Street, Philadelphia, Pennsylvania. 


Cotton, Freperic Jay M.D., anp Morrison, 
Gorpon Mackay, M.D. See page 817, issue of 
April 12 for records of authors. Their subject 
is ‘‘Resection of the Lower End of the Ulna 
(Subperiosteal).’’ Page 170. 


Lowry, FnaxRIINx P. B.S., M.D. Harvard 
University Medical School 1916. Chief of De- 
partment of Physical Therapy at the Newton 
Hospital. Instructor in Electrotherapy at the 
Sargent School of Boston University. Member 
of special committee on Post-Graduate Educa- 
tion in Physical Therapy appointed by the Coun- 
cil of Physical Therapy of the American Medi- 
cal Association. His subject is ‘‘Some Present- 
Day Conceptions of Phototherapy.’’ Page 171. 
Address: 313 Washington Street, Newton, 
Massachusetts. 


— 
CORRESPONDENCE 
REVOCATION OF THE REGISTRATION 
OF DR. VAN GAASBEEK 


Board of Registration in Medicine 
State House, Boston 


July 19, 1934. 
New England Journal of Medicine, — 
This is to inform you that at a meeting of the 
Board of Registration in Medicine, held July 12, 
1934, it was voted that the license of Dr. Harold 
Van Gaasbeek, 167 Broadway, Chicopee Falls, Mass- 
achusetts, be revoked, because of his conviction in 
court as an accessory before and after the fact 


OFFICERS ELECTED BY THE BOARD OF REGIS- 
TRATION IN MEDICINE 


July 16, 1934. 
New England Journal of Medicine, 

This is to inform you that at the annual meeting 
of the Board of Registration in Medicine, held July 
12, 1934, Dr. Charles P. Sylvester, of Boston, was 
elected Chairman, and Dr. Stephen Rushmore, of 
Boston, was elected Secretary for the ensuing year. 

Dr. Edward A. Knowlton, of Holyoke, was des- 
ignated to act with the Chairman and the Secretary 
in the Department of Chiropody. 

Very truly yours, 
STePHEN RusHMoreE, M. D., Secretary. 


— 


RECENT DEATHS 


McCRILLIS—Mary F. McCritu1s, M. D., of 6 Pleas- 
ant Street, Somerville, Massachusetts, died in the 
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(abortion). 

Very truly yours, 

STEPHEN RusuHMore, M. D., Secretary. 

Board of Registration in Medicine 
— 
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EDITORIAL DEPARTMENT 


N. E. J. OF M. 
JULY 26, 1934 


Glenside Sanitarium, Jamaica Plain, July 20, 1934, 
after a long iliness. 

Dr. McCrillis was born in 1856 and graduated from 
the Boston University School of Medicine in 1882. 
She practiced in Chicago until 1918 when she came 
east and settled in Somerville. 

She had been identified with the work of the Red 
Cross. 

A brother, Alonzo McCrillis, of — New 
Hampshire, survives her. 


HERRIN—Hersert E. Herrin, M. D., of 400 Walk 
Hill Street, Mattapan (Boston), died July 16, 1934, 
on the steamer Somerset en route from Miami to 


He was born in 1883 and graduated in medicine 
from Tufts College Medical School in 1910. He 
joined the Massachusetts Medical Society in 1923. 

He held the position of Assistant Superintendent 
Bostop State Hospital after services at the 
Bangor, Maine, State Hospital and the New Hamp- 
State Hospital at Concord. . 
was a member of the Massachusetts Psy- 
chiatric Society, the New England Society of Psy- 
chiatry, a Fellow of the American Psychiatric 
Society and a member of the Masonic order. 


NOTICE 


CORRECTION 


In the issue of July 12, page 94, the Journal in- a 
correctly stated that “Acute Intestinal Obstruction” 
by Monroe A. Melver was published by the Harvard 
read: New 


140 NOTICE OF MEETING 


THE MIDDLESEX SOUTH DISTRICT MEDICAL 
SOCIETY AND THE MIDDLESEX SOUTH DIS- 
TRICT MEDICAL GOLF ASSOCIATION 


will hold a joint meeting on Wednesday, August 1, 
1934, at the Woodland Golf 
Street, Auburndale. 


PROGRAM 

Luncheon. 12 noon. 

After the luncheon a business meeting will be 
held. The Norfolk District Medical Society has re- 
quested this Society to coéperate in the correction 
of the unfair competition of the municipal and en- 
dowed charitable hospitals, with private physicians. 
Resolutions accepted by the Norfolk District Society 
were printed in the New England Journal of Medi- 
cine, page 1235, June 7, 1934 issue. Action will be 
taken on this matter. 

The guest speaker will be Captain Charles J. Van 
Amburg, a leading authority on Ballistics and a 


member of the Massachusetts Department of Public 
Safety. His topic will be “Ballistic Evidence” with 
lantern slide illustrations. 

The Golf Association will hold a meeting. Pur- 
pose: Election of Officers. 

An invitation is extended to all members to play 
golf, either in the morning or after the completion 
of the program. The green fee is $2.00. Prizes will 
be awarded. 

As in the past, members are not assessed for the 
luncheon. Guest luncheon tickets are eighty-five 
cents and may be obtained either from Dr. Edward 
Mellus or the secretary. 

The Woodland Golf Club may be reached from Wa- 
tertown Square by taking Watertown Street, then 
turning on Washington Street and continuing on it 
for about one-quarter of a mile beyond Common- 
wealth Avenue. It is near the Newton Hospital. The 
telephone number is West Newton 1900. 


The Middlesex South District Medical Society: 
Allen H. Blake, M. D., President; Alexander A. Levi, 
M. D., Secretary. 

The Middlesex South District Medical Golf Asso- 
ciation: Norman Hunter, M.D., President; Alexander 
A. Levi, M.D., Secretary. 


— 


SOCIETY MEETINGS, CONGRESSES 
AND CONFERENCES 


. 18 - 1 Study Trip to Hun- 
gary. See page „issue of May 1 
— 3.6 American — Health 
ena, California. Dr. J. D. Dunshee, Chairman, 
Local Committee on Arrangements. a 
— — 2 ion Against Tuber- 
culosis. 12 ion address the National Tubercu- 
losis A y MBs A 450 — Avenue, New York City. 
tember 10, 11, 12, and 13—American Co on 
piel Therapy w 1 t in Philadelphia at the Bellevue 
ford. For details W American of 
cal Therapy, 30 North Michigan Avenue, Chicago, 


mber 10-15—First International Congress of 
be held Palace 


— 27 and International Association for Pre- 
ventive Pediatrics will be 
address the 15 rue Lévrier, 


Secretary of the I. A. P. 
Geneva rland). 
September 28-29—New England Surgical Society will 
meet at 4 Vermont. the 
Secretary, Dr. John M. Birnie, 14 Chestnut Street, Spring- 


October 22. November 2—1934 
the New York Academy of Medici 1240, 


issue of June 7. 

October 31 - November 2—Massachusetts State Nurses’ 
— — Hotel Statler, Boston. formation write 
M „ R. N., 420 Boylston Street, 
3, 1938—Th e American College of Physi- 
in Philadelphia. For information address 
veland, Executive Secretary, 133-135 South 
36th Street, Philadel Iphia, Pa. 


Club, Washington | field, 


June,, 193856—Medical Library Association will meet in 
Rochester, T. For details address the Secre : 
Miss Frances N. A. Whitman, Libra — Uni- 


versity Schools of Medicine and Public 
Mass. 


DISTRICT MEDICAL SOCIETY 
THE MIDDLESEX SOUTH DISTRICT MEDICAL 
1ETY 


Middlesex South 


1—Joint meeting with 
Association. See notice elsewhere 


A 
Medical Golf 
on this page. 


York: Paul B. Hoeber, Inc. $7.50. 
— 
Illinois. 
ee Radio- Venice. 
For details address the General Secretary of the Congress, 
eer ees Dr. Giocondo Protti, S. Gregorio 173, Venice (Italy). 


